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TROPICAL ULCER, WITH SPECIAL REFERENCE 
TO ITS AATIOLOGY 


By F. W. CLEMENTS, 
Sydney. 


Tue history of the conquest and of the gradual 
civilization of the tropics by the white race 
intimately linked with the story of the white man’s 
conquest of tropical disease. When the deadly 
effects of new diseases became evident to the 
pioneers, a long and arduous fight was initiated. 
The fight was first against the “killers”, such as 
yellow fever, malaria, sleeping sickness, black- 
water fever, dysentery, when, by the supreme sacri- 
fice of not a few and the untiring energies of many 
brilliant research workers, the majority of these 
diseases have at least been brought under control. 
During the last two decades, however, more and 
more attention has been directed to the diseases 
which disable rather than kill. Tropical ulcer 
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belongs to this class. Death from this disease is 
extremely rare, whilst the morbidity caused by it 
is, in some countries, very high. 

Tropical ulcer was recognized as a disease entity 
as early as the sixties of last century, but until 
the beginning of the present century very little 
attention was paid to the malady. With a view to 
supplementing our knowledge of the pathogenesis of 
tropical ulcer, I undertook an investigation, the 
results of which form the basis of this thesis. 


DEFINITION, 


Tropical ulcer is an acute sloughing ulcer which 
usually occurs on the leg below the knee. The lesion 
may be superimposed upon a wound or may arise 
apparently spontaneously. Unless it is treated 
early and vigorously, much tissue destruction may 
result. 

SYNONYMS. 

The synonyms of tropical ulcer include the 
following: Aden ulcer, Annam ulceration, Cochin 
sore, Delago sore, Mozambique sore, Naga sore, 
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Natal sore, phagedena tropica (Italian), Rhodesian 


sore, tropische Phagedenismus 
phagédenique des pays chauds 


(German), wulcére 
(French), 


ulcere 


tropicale (Italian), Yemen sore, Zambesi sore. 


GEOGRAPHICAL 


DISTRIBUTION. 


A belt drawn around the globe between the thirty 
fifth latitude north to the tenth latitude south would 


include almost 


all 


countries from 


tropical ulcer have been recorded. 


countries is given in Table I, where the 
logical data available for these countries 


shown. 


which 
A list of these 


cases of 


meteoro 
are also 


Cases of tropical ulcer have been recorded from 
the “warm marshy country” surrounding Baku in 


Transcaucasia. 


this place is 58° 
38° F. and the July mean 80 


The mean annual temperature of 
F., while the January mean is 
F. These are scarcely 


tropical conditions; at the worst they would be 


Locality 


Mozambique .. 
Perang and Catagola 


Locality 


Africa 
Philippine Islands 


Kano... Northern Nigeria 
Palestine Asia 

Syria Asia 

Cocos Island Indian Ocean 
Perim Island Red Sea 
Cameroons West Africa 
Assam Asia , 
Tripoli North Africa 
Lokandu Upper Congo 
Algiers Algeria ie 
Freetown Sierra Leone 
Liberia 


Minas Geraes .. 
French Congo 


West Africa 
Brazil - 
West Africa 


Baku... Caucasia 
Bathurst Gambia , 
Georgetown British Guiana 
Papua 


Territory of New Guinea 
Solomon Islands ee 
Jamaica. . 


West Indies 


Accra... : Gold Coast 
Dar-es-Salaam . Tanganyika 
Entebee Uganda 
Khartoum Sudan .. 
Lagos .. Nigeria 
Kikuyu tribe Kenya 
Masai tribe Kenya 
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| 
described as temperate. The average yearly tem- 
perature of the remaining places is above 70° F. 

The wealth of material collected by Eggers (1915) 
from China supplies a valuable guide to the 
influence of geographical position upon the distribu- 
tion of the disease. The data he collected from 
2.874 ulcers are summarized in Table II. In addition, 
such information as could be gathered upon the 
altitude, latitude and temperature of the provinces 
from which the ulcers came is also shown. 

With the exception of the Kikuyu tribe (in East 
Africa), recorded by Orr and Gilks in 19351, few 
cases of tropical ulcer have been reported above 
1,500 feet. 


In some countries tropical ulcer is an important 
economic problem. Table III shows the percentage 


| 

Tue Economic IMPORTANCE OF. TROPICAL ULCER. 

: 
of tropical ulcer patients among the total hospital 


raBe I. 
Showing Localities from which Cases of Tropical Ulcer have been Recorded. 


Mean 
Latitude Altitude. Annual Notes about Climate, 
Temperature. et cetera. 

is’ Ss Less than 600 feet. 80-2° F. 

15° N. 73°8° F 

12 a. 1,000 feet. Sandy deserts. 

32° N. 

35° N. 68-5° F 

12° 8. 

12° N. 

5° N Up to 1,500 feet. 

26° N Less than 600 feet Hot humid valley of River 

Surma. 

32° N. Coast. 

30° 8. 1,500 feet. 

36° N. Coastal. 60-8° F. Mild coastal health resort. 

8° N. Coastal. 80°7° F. 

6° N. 

19° S. 1,500 feet. 71-6° F. 

3° 8. 1,000 feet. 

40° N. Coastal. 50-0° F. 

13° N. 

6° N. 80-6° F 

- 2 80-0° F 

4° 8. 

Ss 6. 

18° N. 

&° N. Coastal. 78:7° F. 

6° S. Coastal. 77°5° F. 

0° N. 3,000 feet. 70-0° F. 

15° N. 1,500 feet. 84-2° F. 

6° N. Coastal. 80-5° F. 

oa. 6,000 feet. 

2° 8 1,500 feet. 

TABLE II. 


Showing the Distribution of Tropical Ulcers in China. 





Central 

Province Latitude 

Manchuria 43° N 
Chibli - 40° N. 
Shansi 38° N. 
Shantung 36° N. 
Honan 34° N. 
Shensi 34° N. 
Szechuen .. 30° N 
Hupeh 32° N. 
Anhuei 32° N. 
Kiangsu 28° N. 
Chekiang .. 20° N. 
Fukien 26° N. 
Kiangsi 27° N. 
Hunan 27° N. 
Yunnan .. 25° N. 
Kuangtuang 23° N. 
Kuangsi 23° N. 


Altitude. 


° 
Up to 600 feet. 


Number of | Tropical Ulcer. 

| Specimens — ae anni 
Collected by 

Eggers. 


Approximate 
Mean Annual 
Temperature. 


Number. Percentage. 


42° 
53 


F. 
° F. 39 


3,000 feet, coastal, central. 
Plateau 1,500 feet. 
Sea-level 

1,500 feet, River 600 feet 
1,500 feet. 

Sea-level. 

Sea-level. 

Sea-level. 

Sea-level. 

Up to 600 feet. 

Up to 600 feet. 

Up to 600 feet. 

6,000 feet. 

Up to 600 feet. 


Up to 600 feet. 


60° F. 


71° 


(Summer mean) | 
80( F. 
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admissions for eleven tropical countries or colonies. 
The Mandated Territory of New Guinea is the most 
severely affected. In some localities in New Guinea, 
because of this disease, the native labour on planta- 
tions is at times reduced by 10%. 


TABLE Il] 
Showing the Incidence of Tropical Ulcer in Various Countries. 


Total Number 
of Patients, 
all Diseases, 


Tropical Ulcer. 


Locality. Year. Admitted to Number 
Hospital in of Percentage 
the Year. Patients 
British: Guiana. . 1931 18,276 430 2-3 
Dominica . ; 1931 1,415 141 10-0 
Federated Malay States 1931 97,703 4,392 5-0 
Gold Coast os - 1931 18,584 1,126 6-0 
Kenya ° 1931 31,840 2,925 9-0 
Nigeria : 1931 35,738 3,093 x6 
Northern Rhodesia 1931 7,684 478 6-2 
Nyasaland 1931 5,380 317 5-8 
Tanganyika 1931 33,388 5.043 9-1 
Uganda ae - 1931 28,525 3,904 13°7 
Territory of New Guinea 1931 6,277 2,249 35° 


ZETIOLOGY: PREDISPOSING CAUSES. 


In the wxtiology of almost all diseases there is as 
a rule one major factor, such as a microorganism, 
which is the cause of the disease. In addition, there 
are certain minor factors which tend to influence 
the behaviour of the disease in the individual; 
amongst such factors are: domestic conditions, age, 
sex, race, climate, season, altitude and location. 
These are classed as predisposing causes. 

Tropical ulcer is the result of the invasion by a 
group of microorganisms of tissues that have been 
changed by certain predisposing causes which are 
of considerable importance in this disease. Out- 
standing amongst these predisposing conditions is 
diet. 

Diet. 

References in the literature to diet in relation to 
tropical ulcer are both general and specific. The 
former consist of statements “that a poor diet is 
a predisposing factor”. The more specific state 
ments include the results of a number of extensive 
inquiries into the diets of native peoples. These 
are summarized in Table IV. 

The contents of Table IV reveal that almost all 
workers agree that the natives eat too much carbo- 
hydrate. McCulloch, Bechlinger, Gravellat and 
Forbes Brown have observed the low protein and 





Worker. =Sé 3 ; 
SET 26 Fa cx 
=zs2 was Ts se 
Edge (1921) 
Adams (1923) 
Burnie (1931) _ .. oa a t 
McCulloch (1928) a + 4 + 
Bechlinger (1869) ‘ ~ : 4 + 
Gravellat (1914) wi oe + + + 
McNabb (1929) .. - 
Hughes (1931) .. 40 , 
Forbes Brown (1935) .. os : + + cal 
+. 
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low fat content of the diets involved. The absence 
of fresh meat (or fish) and vegetables has been 
considered a contributing factor by some, whilst 
McCulloch, Hughes and Forbes Brown have, in 
addition, blamed an inadequate vitamin supply. 


Epidemiological Survey in New Guinea 
The field work in relation to diet was conducted 
on the island of Manus, Territory of New Guinea 
(Map I). The problem and its solution will be the 
more easily understood if it is preceded by a brief 
description of Manus, its peoples and their customs. 
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Map I 
Western Oceania: Manus and New Hanover 
Manus, the largest island in the Admiralty 


Group, lying about 120 miles south of the equator, 
on the 147th meridian, is 100 miles long by from 
45 to 60 miles wide. A central range runs from 
east to west along the island. The northern shore, 
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washed regularly by the north-west monsoon, is 
broken by many delightful sandy beaches, whilst | 
the south coast, being fully protected in all weather 
by an extensive coast reef, is almost completely 
margined by mangrove. 

The twelve thousand inhabitants, of Melanesian 
stock, are divisible into some thirty-seven distinct 
tribes, each with its own language. In Map II it 
will be seen that the western half of the island is 





diet of that village, and so taro becomes the main 
diet of those who cultivate it, and sago becomes 
the main diet of those who make sago. 

By bartering fish at markets held regularly, fisher- 
men obtain agricultural products from the nearest 
growers; thus fish, always smoked, forms a high 
percentage of the protein intake of all natives. The 
extent of the barter varies in each village and even 
in each family. Some natives trade regularly, 
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Manus, showing swamp and mountains. 


largely sago swamp, totally unsuitable for per- 
manent settlement and visited only occasionally by 
neighbouring tribes in search of food (sago). It is | 
possible to divide the natives into two large groups, 
according to the occupations followed. All inland | 
peoples are agriculturists, whilst most, though not | 


insuring a constant supply of fish, whilst others 
are very lax in this respect. 

Taro (Colocasia antiquorum) is either of the 
swamp or upland variety. The whole of that grown 
at Manus is of the upland variety, as distinct from 
that grown at Aua (Cilento), and is generally 
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all, coastal natives are fishermen. The agriculturists | 
are of two varieties—those who grow taro and those 
who manufacture sago from the sago palm. This 
distribution of industry amongst the natives is 
shown in Map III. As would be expected, the 
produce of any village forms the main article of 


grown on the side of a hill or occasionally on a 
river flat (Figure I). 

Manus enjoys a uniform rainfall, so that taro 
can be planted throughout the year. The soil is 
prepared by the men, who clear away the under- 
growth and secondary timber, which, when (ry, 
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is burnt. The seed tubers are then planted by the 
women, who cultivate and gather the crop. Taro, 
which is cooked by boiling, will not keep and has 
to be eaten within a fortnight of harvesting. 





Ficure I. 
A hillside taro crop. 


The sago palm (Metrorylon sagu) is not culti- 
vated by the natives, but grows wild either in 
swamps or along the banks of creeks and rivers. 





Ficure Il 


A sago palm stripped preparatory to felling 


The seeds are water-borne and self-sown. Hence 
the production of sago requires much less fore- 


thought and preparation than does taro. The palm 
reaches maturity some time between the tenth and 
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twentieth year, when it is felled and the outer 
bark is removed (Figure II). The interior, a fibrous 
matrix, the interstices of which are filled with a 
starchy substance, is chipped away with native 





Ficure Ill 
A na woman emptying sago chippings into 
the primitive washing trough 
adzes. The chipped material is carried to the 
nearest fresh water, where the fine grains are 


washed away from the fibre, which is then discarded. 


Figures III] and IV show stages in this process. 
The sago sediment is collected, dried and then 


stored in native bags made from the leaves of the 





lV. 


out of the 


FIGURE 


Washing the sago fibrous matrix 
sago palm. If perfectly dry, it will keep for months. 
Sago is prepared by roasting a mixture of two 
pounds of sago with one-quarter of a pound of 
grated coconut, and this mixture is eaten dry. 
Fish is generally caught in traps. It is then 
smoked and bartered for taro and sago. The coastal 
natives occasionally enjoy a meal of turtle or shell- 
fish (clam). These are, as a rule, not bartered, 
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although at times they are used as part payment 
in the settlement of a marriage debt. 

The amount of food eaten per day by any native 
varies according to the supply available. It was 
necessary to investigate a large number of diets to 
insure a satisfactory average of the amount of food 
eaten. During expeditions to New Guinea and 
Papua the weight of food eaten by many of the 
inhabitants of the villages visited was obtained. The 
results obtained are shown in Table V. 


TABLE V. 
The Weight of Food Eaten at One Meal. 


Average Amount of Food Consumed at 
One Meal by One Native. 
Year Number 


ol of 
Expedition. Observations Fish Fish 
Taro Meat. Sago. Meat. 
(Ounces.) (Ounces.) (Ounces.) (Ounces.) 
1932 ‘ 125 38-0 11 
, 49 25-0 1-3 
1934 ee 63 40-0 0-9 
111 27:0 1-1 
Averages . 38-6 1°03 27-3 1-16 
Analysis of the Diets. 
Taro.—From the table it will be seen that the 


average daily diet of a man is seventy-six ounces of 
cooked taro and two ounces of meat or fish (the 
native usually has two meals a day). An analysis 
of taro (steamed) showed it to contain: 


Water 63-6% 
PE ccanaeewa ee 1:7% 
Fat ‘ , jes 0-4% 
PL. auheemeks ae irene eee 0-9% 
Gasbolzydrate = ...csscces 33-2% 


An analysis of smoked fish showed it to contain 
on the average: 

Protein 

, BBRXTTELLELT TTT 


The food value of one day's rations per native on 
this diet is shown in Table VI. This diet is rich 
in carbohydrate, low in protein and fat. 





TABLE VI. 
Showing the Source and Calorifie Value of Each Constituent of Food. 
j j ree 
Constituent. Vegetable. Animal. | Total. Calories. 
| (Grammes.) | (Grammes.) | (Grammes.) 
Carbohydrate .. 718 - | 718 2,872 
Protein... os | 34 17 51 204 
Fat - ee y s 17 153 
Total calories .. 3,239 


Sago.—Table V shows that the daily diet of a 
man in a sago village is about 54 ounces of cooked 
sago and coconut and 2-3 ounces of meat or fish. 
An analysis of cooked sago before the addition of 
coconut showed it to contain: 


Me ° saeveesethbensede 51:5% 
GED cetccevetiosbetdas 08% 
tM S¢cdd enue es eaheeke or 0-1% 
MU Suite sae ade edie &6abin 1:2% 
Carbohydrate ........... 46-1% 
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The contents of grated coconut, including the 
milk, were found to be: 


Carbohydrate .......... 20-0% 
Sn Visveuddab ence wk eihe 40-0% 
I bas Sine ral eae eal 45% 
errr rT Te ee 18% 
I Ae rlain dre Sra wraee a ele trece 1-6% 
WE Gc ¢uenetedtess a mnec 32-0% 


During the preparation of a dish of sago, grated 
coconut and the milk are added to the sago whilst 
it is roasting on the fire, in the proportion of 
approximately one-quarter of a pound of coconut 
to two pounds of cooked sago. The nutrient value 
of a sago diet is shown in Table VII. This diet is 
rich in carbohydrates, low in fat and very low in 
protein. 

TABLE VII. 
The Nutrient Value of Sago Diet. 


Constituent. Vegetable Animal. Total. Calories. 
| (Grammes.) | (Grammes.) | (Grammes.) 
Carbohydrate rr 720 720 2.880 
Protein - - 18. 21 39 156 
Fat oe -_ 49 7 56 494 
Total calories 3,530 


The Fishermen. 

The diet of the fishermen consists largely of fish. 
No weights were obtained of the actual amounts 
eaten, but I have seen a man and his family sit 
down to a meal composed entirely of fish. They do, 
however, eat quantities of taro and sago. 

The mineral content of a diet is of extreme impor- 
tance. In the preceding analyses references were 
not made to the mineral contents of the two diets, 
which are in reality small compared with the total 
mineral intake of the natives. The custom of eating 
burnt lime, which is prepared by calcining dead 
coral, prevails amongst the natives of Manus. This 
burnt coral, although prepared by the coastal 
natives, finds its way by trade and barter into the 
interior of the island and is eagerly sought by the 
natives. Figure V shows a quantity of coral stored 
in the sun. 

The lime is chewed in conjunction with betel 
nut (Areca catechu) and the leaf or pod of a wild 
pepper tree (Piper betel). The betel nut and pepper 
leaf are placed in the mouth and then lime is added 
from time to time with a spatula from a lime gourd. 
The amount consumed daily is considerable, since 
the mixture is chewed continuously, and saliva 
mixed with the extract from the chewed mass is 
swallowed at regular intervals; remnants are 
expectorated. This process is repeated many times 
a day. The composition of calcined coral is shown 
in Table VIII. 

TABLE VIII. 


Constituent. Percentage. 


Calcium oxide (CaO) .. oe 3-2 
Phosphorus (P,0,) oe on 0-5 
Carbon dioxide (CO,) .. es 20-9 


Water (H,O) ve is 16-2 
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The amount of calcined coral eaten per day varies 
directly with the betel nut eaten, which in turn 
depends on the amount of nut available. On several 
occasions, whilst on patrol in Manus, I asked 
natives what they considered an average amount of 
lime for a day’s ration; on cach occasion I weighed 
the amount measured out. The average of fifteen 
such estimates was 4°8 grammes; thus the average 
daily intake of calcium oxide from this source 
would be about 3-0 grammes. German authorities 
state that a man requires about 1-5 grammes of 
calcium oxide daily, whilst, according to Sherman 
(1910), the average daily intake in the eastern 
States of America is less than 1:0 gramme. Thus 
by the native custom of chewing betel nut any 
calcium deficiency in the diet would be remedied. 
This applies even to small children, who learn the 
art of betel nut chewing at a very tender age. 





Figure V 


stored preparatory to being burnt 


Dry coral 
(calcined). 


Vitamins. 

Miller (1929) has investigated the vitamin con- 
tent of taro grown in Hawaii and sums up the 
results as follows: 

Taro contains twice as much vitamin A as baked white 
potatoes or an equal amount to that furnished by cabbage. 
Taro has about half as much vitamin B as whole grain 
(including the embryo) and twice as much as milk. 


I investigated the vitamin B. content of taro by 
animal-feeding experiments, following the method 
outlined by Chick and Roscoe (1928). Rats weigh- 
ing from 45 to 60 grammes were placed on the 
following basal diet: 

20 parts 
60 parts 
15 parts 
5 parts 
1 drop per day 
Daily 


Purified casein 
Rice starch 
Butter 
Salt mixture 
Cod liver oil 
Vitamin B, extract 


All rats were placed on this diet for two weeks 
and were then given, in addition, measured amounts 
of taro. The taro was steamed, but as it was found 
difficult to feed taro in this form, it was air-dried 
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and then ground into a powder, and as such was 


added to the food. The taro was fed in the 
following amounts. 

1. 2-0 grammes steamed = 0-8 gramme dried 

2. 3-0 grammes steamed = 1-2 grammes dried 

3. 40 grammes steamed = 1-6 grammes dried 

4. 60 grammes steamed = 2-4 grammes dried 


The gain in weight after three weeks’ feeding on the 
taro was recorded as a measure of the amount of 


vitamin By, in the sample. 
The results obtained are shown in Table IX. 
PapLe IX 
Addition to Basa Initial Final Gain in ase 
Diet Weight Weight Weight ‘Qcommmnt . 

Negative contro! ) 53 2 
»3 o4 +] 

Two grammes of taro 46 52 6 

a5 i) 3:0 

45 51 

Three grammes of tar is 67 +19 
a8 ao | +2 19-0 

72 +) 

Four grammes of taro vf a3 7 
b4 7¥ 25 26°7 
49 77 2h 

Six grammes of taro 48 sg 41 
49 92 + 4 39°3 
52 =6 +34 

Positive control 4: 12s + 83 92-0 
6s 16a on 


Chick and Roscoe have selected as a unit of vitamin 
By the amount required to produce a gain in weight 
of 10 to 12 grammes per week in rats whose sole 
source of vitamin Be is the test food. These feeding 
experiments indicated that four to six grammes of 
taro contain one Chick-Roscoe unit of vitamin Bo. 
Thus the daily intake amongst the taro-eating 
villagers is in the vicinity of 400 units of vitamin 
B,. Major W. L. Giffard (1936) recorded the 
observed diet of a residential school; in this diet 
of 3,700 calories, which was considered satisfactory 
in every way, I calculated that there were about 300 
Chick-Roscoe units of vitamin By. Thus it would 
appear that when taro is eaten as the main article 
of diet, it supplies an adequate amount of 
vitamin Bo. 

Sago is unique in the world of foodstuffs, being 
the only staple product obtained from carbohydrate 
stored in the trunk of a tree. Its fat content is 
almost nil, hence the supply of fat-soluble vitamins 
would be extremely low. Animal feeding experi- 
ments which 1 conducted failed to reveal either 
vitamins. A, B,, By or C in measurable quantities. 

The vitamin content of the coconut varies accord- 
ing to the age of the nut. Miller (1929) found the 
vitamin B complex to be present in small quantities. 
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Coconut forms a small portion of the daily intake, 
and the small quantity of the vitamin present would 
not influence the content of the whole diet. 

Fish as a class is moderately rich in the fat- 
soluble vitamins, but poor in the water-soluble 
vitamins B, and By, (Eddy, 1921, Kirk and 
McCollum, 1928). 

The universal custom of chewing pepper leaves 
provides the natives with reasonable quantities of 
vitamin ('; in any case, scurvy has never been 
detected in a native village in Manus. 

The nutrient values of the diets are summarized 
in Table X. This table indicates that those natives 





frequently admitted to hospital from certain vil- 
lages and seldom or never from other villages. The 
percentage incidence of ulcers in the population 
of each village for the years 19238-1934 has been 
compiled and is shown in Tables XI and XII, and 
graphically in Map IV. 

In Table XI a list of villages whose inhabitants 
eat sago is set out with the percentage of tropical 
ulcer. The villages are divided into two groups: 
(a) those with inhabitants who derive their fish 
from the north coast, (b) those with inhabitants 
who derive their fish from the south coast. 


TABLE XI. 
TABLE X - 
North Coast. South Coast. 
Vitamins. ~ 
Carbo- a Percentage Percentage 
Group Diet. hydrate. Protein. Fat Salt | Bae my A lachoenen af 
A. By. By.) C } Village. Tropical Ulcer Village. Tropical Ulcer 
in the in the 
Population. Population. 
Agriculturists, Taro Very Fair Fair. Adequate. +i + ~— — _ — — 
rich 
Sago. Vv: ry hese Fair. Adequate - | Labanan 9°7 Nanni 4°5 
rich 100 Bogahai 8:6 Driol 3:7 
Savalau 7-5 | Buyang 3°7 
— Maraman 7°3 Drawo .. 3°3 
| »bb. 5 cabs 3°3 
Fishermen Taro. Fair Rich Fair Adequate. +|+ +/+ — os i ag 2-8 
: . | Yiri 5:3 | ikum .. 2 
Sago Fair. Rich Rich. Adequate +i —|—/ 4 Lowakai 5-0 Kogo 1-38 
~ Sa a Lowa 5-0 | Lowis 1-4 
Salien 4°5 Drabwi .. 1-4 
. . Bubwe 40 Jasuhai 1-0 
who have to eat sago, either because they collect it | Nada 3-6 Peteya .. 0-6 
or because it is the only carbohydrate they can | Drehete 3-3 
obtain in return for fish, are inadequately supplied r: 
. oo 


with vitamins B,; and Bz. 
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Map IV. 
Percentage incidence of tropical ulcer in each village, 


9°4-5°97 


1926-1933. 


= 6- 7:92 





Geographical Distribution of Tropical Ulcer on Manus 

and its Relationship to Diet. 

The records at the native hospital at Lorengau, 
Manus, suggested, and frequent patrols conducted 
by me confirmed, the existence of‘a definite geo- 
graphical distribution of tropical ulcer on the 
island. The records showed that natives had been 





The mean percentage incidence of tropical ulcer 
in all villagers living on sago is 412. The 
standard deviation of the series is 2-2821 and the 
standard error of the mean 0-4564. 

The mean percentage incidence of tropical ulcer 
of the north coast group is 53. The standard 
deviation of the series is 2:19 and the standard 
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error of the mean 0-585. The mean percentage 
incidence of the south coast group is 25. The 
standard deviation of the series is 22821 and the 
standard error of the mean 0-4564. 

If these figures are analysed statistically, it will 


be found that the difference between the mean 
percentage incidence of the north coast and the 


Oo. 
*e 


south coast groups is 2-8 (53-25) and the standard 
error of this difference is 0-6983. Thus the dif- 
ference, 2-8, is four times its own standard error. 
Such a difference, if due to chance alone, would 
occur once in 16,000 occasions, and therefore it is 
reasonable to assume that it is due to some other 
factor. 

In Table XII is set out a list of the villages with 
inhabitants who eat taro. These are divided 
similarly into the same two groups as the sago 
villages, namely, those with inhabitants who visit 
the north coast and those with inhabitants who 
visit the south coast. 

TABLE XII 


South Coast. 


North Coast. 


Percentage 


Percentage ; 
Incidence of 


Incidence of 


Village. Tropical Ulcer Village. Tropical Ulcer 
in the in the 
Population. Population. 

Warmunudra 3-1 Kawaleap 1-8 
Drano ‘ 3-1 Tingau .. 1-7 
Sabon 2-9 Bowai - 1-4 
Bulehat 2-4 Sonilu . ‘ 1-3 
Pundru 2-2 Taui = 1-0 
Mundubrio 1-9 Serra 1-0 
Tingo 1:5 Leweiya - 1-0 
Lundret axe 1-4 Bulihan _ 0-0 
Warrabi... 7 0-9 Laban .. i 0-0 
Porsle - nS 0-0 Yiringo .. aa 0-0 
Bowat - “ 0-0 Taiya .. : 0-0 
Pwa , ve 0-0 

Malei . : 0-0 

Pondro ads 0-0 


Warrembu . 0-0 


The mean percentage incidence of tropical ulcer 
among all the taro-eating villagers is 1:14. The 
standard deviation of the series is 0-975 and the 
standard error of the mean 0-1876. 

The mean percentage incidence of tropical ulcer 
of the north coast group is 17. The standard 
deviation of the series is 1:057 and the standard 
error of the mean 0-3187, whilst the mean per- 
centage incidence of the south coast group is 0-659, 
the standard deviation of the series is 0-6316 and 
the standard error of the mean 0-1688. 

The difference between the means of the north 
and south coast groups is 1-077 (1-7-0-659) and the 
standard error of this difference is 0-3616. Thus the 
difference is 2-97 times its standard error. Such a 
difference if due to chance only would occur once 
in 500 times. 

The inhabitants of the fishing villages of the 
north coast have a mean percentage incidence of 
tropical ulcer of 1:97. This is higher than both 
that of the south coast villagers and of the taro- 
eating mainlanders, but not nearly so high as among 
those eating sago. 

Although the north coast natives are fishermen, 
the rough seas accompanying the monsoon season 
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make fishing impossible during this period. The 
natives then rely on sago that has been stored for 
their sustenance. 

The difference between the mean percentage 
incidence of the “sago-eating group” and the “taro- 
eating group” is 2-98 and the standard error of 
the difference is 0-4925. This difference is six 
times its standard error. Such a difference would 
occur by chance only once in 5 x 10® times. 

These sets of figures indicate significant differ- 
ences in the incidence of ulcers, differences that 
are associated with the nature and quantity of the 
diets of the natives concerned. 

Effect of Altitude-——The highest mountain on 
Manus is barely 3,000 feet high, and the majority of 
mountain villages are below 1,500 feet; hence no 
information could be obtained there upon the 
influence of altitude upon the incidence of tropical 
ulcers. During the recent patrol in Papua which 
I conducted, villages were visited up to 7,500 feet, 
and it was found that tropical ulcer did not occur 
above 1,500 feet (Clements, 1936). Altitude alone 
is not responsible for this absence, since cases of 
tropical ulcer are common on the Bulolo goldfields, 
New Guinea, at an altitude of 2,300 feet. The 
Papuan natives that I observed living above 1,500 
feet did not chew betel nut and did not suffer from 
gingivitis or pyorrhea. 


The Relationship of Diet to the Incidence of Disease. 


A distinct correlation exists hetween the contents 
of Tables XI and XII and Map IV and the distribu- 
tion of industry (Map III). The “sago-eating 
villages” as a class possess a high incidence rate 
when compared with the “taro-eating villages”, 
many of which enjoy a relative immunity from 
tropical ulcers. 

The two groups examined in Manus did not form 
ideally controlled experimental series, such as could 
be devised with laboratory animals, but they pro- 
vided much useful data upon the epidemiology of 
tropical ulcer. 

During each visit to New Guinea I conducted 
very thorough and extensive inquiries into the 
inclusion in the diet of either group of natives of 
“extras”, such as berries, fruits and leaves, which 
natives wandering through the bush might be 
thought likely to eat occasionally. No evidence 
could be gathered to suggest the existence of any 
internal or external factors which were not common 
to both groups except the composition of the basic 
diet. 

Since there is no other known influence, it is 
suggested that the variation in the diets of these 
natives’ is responsible for the marked variation in 
the incidence of tropical ulcers. 

The occurrence of a drought in 1933-1934 offered 
further support to this hypothesis. The annual rain- 
fall in Manus is about 160 inches. This rainfall 
occurs evenly throughout the twelve months with 
an average monthly figure of about 12 inches. A 
drought occurred at Manus from June, 1933, to 
March, 1934; this is shown in Graph I. The custom 
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of growing taro on mountain slopes in poor soil 
instead of on river flats proved disastrous to many, 
who lost their entire crop. Natives who for genera- 
tions had lived on taro were then obliged to eat 
sago, which had not been affected by the drought. 
Whilst there was no rise in incidence of tropical 
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ulcer amongst the sago-eating villagers, there was 
a considerable increase in incidence in those 
villages where the taro crop had been destroyed. 
This is shown in Graph II and Table XIII, where 
the total admissions of tropical ulcer patients to 
hospital for the six years preceding the drought 
are contrasted with the total number admitted to 
hospital during the drought and for the few months 
following. 
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In a number of “taro-eating villages” there was 
not an increase in cases of tropical ulcer. These 
natives had grown their taro in the valleys or had 
planted it later or earlier than usual and thus the 
young plants had escaped the drought. Cases of 
ulcer appeared in several fishing villages on the 
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south coast from which no case of ulcer had 
previously been reported. Natives in these villages 
had likewise had to eat sago instead of taro. 


TABLE XIII 


Taro. Sago. 

Admissions. Admissions. 

rribe. 1927 1933 Pribe 1927 1933 
to to to to 

1933. 1934. 1933. 1934. 
a - 12 1 Kali Bay 25 2 
Nahi 8 2 Pouli .. ‘ 17 2 
Meko 13 l Malai a 6 - 
re 3 2 Tulu oe oe 19 2 
Aleh a rs) 1 Aren 3 - 
Ururuk .. 5 Bowai Sy $ 

Rangi 13 9 Nanni 10 
Drugal 15 17 dsapalau is 1 
Totals 74 33 Totals 106 rt) 
Average per year 10-5 66 Average per year 15°2 Is 
oll Zi _ 
The number of patients with tropical ulcer 


admitted to hospital from “sago-eating villages” 
during the six months 1933 to 1934 was very little 
greater than the average annual number of admis- 
sions, whilst the admissions from the “taro-eating 
villages” were six times the average annual number. 
Probably the tissues of the natives who had lived 
for many years on sago had become partially 
immune to the effects of the badly balanced diet, 
but the tissues of the natives who were obliged to 
change from taro to sago failed to accustom them- 
selvesh rapidly to a relative vitamin deficiency. 

This same drought produced an epidemic of ulcers 
in the inhabitants of New Hanover Island (Map I). 
Normally, these people have ample taro, but here 
too the crop failed and the natives were forced to 
eat sago. The epidemic assumed considerable pro- 
portions and many deaths occurred owing to the 
acute phagednic nature of the disease. 

The diet of the “sago-eating villages” is too rich 
in carbohydrates and too poor in proteins, and, 
further, the vitamin B complex is low. 

The findings of the epidemiological survey led to 
the postulate that tropical ulcer is associated with 
a complete or, more probably, a partial deficiency 
of the vitamin B complex associated with a diet 
rich in carbohydrates and low in protein and fat, 
a combination of factors which brings about changes 
in the tissues, making them a suitable breeding 
ground for the causal microorganisms. 

In further support of this hypothesis I examined 
evidence of similar deficiencies giving rise to 
similar results in other parts of the world. My 
hypothesis has been woven around the eating of 
sago and taro as xtiological factors in the story 
of tropical ulcer, but sago and taro have a very 
limited geographical distribution. When other 
tropical dietaries were examined along lines similar 
to those used in this investigation, interesting con- 
firmatory facts were obtained. 
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Orr and Gilks (1931) analysed very fully the 
diets of two East African tribes. The Akikuyu, who 
are agriculturists, live on a diet which is chiefly 
vegetarian. The diet consists of 60% maize or mil- 
let and 25% sweet potatoes. One hundred and forty 
tropical uleers were detected amongst 8,849 natives 
of the Akikuyu tribe. This is an incidence rate, of 
1-6% of the population seen. The Masai are graziers 
and the staple diet consists of meat, milk and blood. 
Three ulcers were found in the 1,790 members of 
the tribe who were examined. This is an incidence 
rate of 0-16% of the population seen. A comparison 
between these two diets is to be found in Table XIV 
(from Orr and Gilks’s paper). 

TABLE XIV 


A Comparison of Probable Average Intake of Dietary Constituents of Rikuyw 
and Masai 


Kikuyu. Masai. 

Males. Females. Males. Females 

Grammes. Grammes. Grammes. Grammes. 
Protein .. on 99-0 140°0 300-0 165-0 
Fat - 22-0 20-0 160-0 90-0 
Carbohydrate 390-0 400-0 100-0 245-0 
Calcium... - 0-28 0-46 2-94 2-03 
Phosphorus - 3-0 4-4 4°36 3-19 
Sodium .. oe 0-48 0-s3 1-30 0-94 


In the extensive work of Orr and Gilks no refer- 
ence was made to the vitamin content of the foods. 
These I have collected from various sources. They 
are shown in Tables XV and XVI. 

TABLE XV. 


Vitamin Content of the Kikuyu Diet. 


Constituent. 


Vitamin A. Vitamin B,.' Vitamin B,. Vitamin C. 








Maize ee oe + to + to + + - 
Legumes . ae - + to ++ + to + re 
Plaintain .. es ++ + to ++ + to ++ +4 
Millet flour -_ - : r 

Maize cobs as + = 0 t 
Yams a a + to +4 + + 

Sweet potatoes + to ++ + + to rm 
Green leaves + + » m +4 er 

TABLE XVI 


Vitamin Content of the Masai Diet. 


Constituent. Vitamin A. Vitamin B,. Vitamin B,. Vitamin C. 


The outstanding differences in these two diets 
are: (i) the low protein and fat intake of the 
Akikuyu tribe; (ii) the low biological value of the 
proteins; (iii) the low vitamin content of the diet 
of the Akikuyu tribe compared with that of the 
Masai (especially is this noticeable in the vitamin 
Bs complex); (iv) the low calcium content of the 
Akikuyu diet. 

Orr and Gilks considered that the low calcium 
intake of the Akikuyu tribe was largely responsible 
for the higher incidence amongst these natives of 
tropical ulcers. After extensive investigation at 
Manus, it was concluded that the calcium content 
of the diet was, if anything, excessive. 


Excluding the question of mineral intake, highest 
incidences of tropical ulcer in both East Africa 
and New Guinea were associated with very similar 
conditions. 

McCulloch (1928) and Burnie (1931) have investi- 
gated diet in relation to tropical ulcer in Kano 
district of northern Nigeria. There the main diet 
consists of millet and guinea corn. These workers 
observed that in the districts where fish is plenti- 
ful ulcers were very scarce, yet they occurred in 
the fish-eating natives when they were living away 
from home. The vitamin content of this diet is 
shown in Table XVII. 


TABLE XVII. 
Vitamin Content of the Diet of Northern Nigeria. 


Constituent Vitamin 4. Vitamin B,. Vitamin B,.| Vitamin C. 
Millet 3 
Guinea corn (milo) vu ? 
Green leaves to 


An inspection of this diet shows it to be: (i) 
rich in carbohydrates, (ii) poor in_ protein 
(especially animal protein), (iii) inadequate in 
the vitamin Bs. complex. Thus again a set of cir- 
cumstances similar to that operating in New Guinea 
may be found in Nigeria. 

Age and Sex Incidence. 

A review of the literature reveals a striking lack 
of consistency in the findings of various workers 
upon the age incidence of tropical ulcer. Wolbach 
and Todd (1912) found that the greatest proportion 
of cases in the Gambia occurred in children; on 
the other hand, Apostolides (1922) observed that 
children under five were scarcely affected; this is 
in agreement with the observations of Ray (1928), 
Burnie (1931), Sen (1922), Hughes (1931), and 
Connell and Buchanan (1933), all of whom noted 
that the majority of ulcers occurred in adults. 

The findings upon sex distribution of tropical 
uleer are not uniform, for Wolbach and Todd 
(1912) found that their patients were chiefly women 
and children, whilst Apostolides (1922), Ray 
(1928), Burnie (1931), Kerby (1932), and Connell 
and Buchanan (1933) indicate a predominance of 
male patients. 

The age-sex distribution of 240 cases of tropical 
uleer investigated in New Guinea is shown in 
Table XVIII. The cases are divided into groups 
according to the principal food eaten. These figures 
show the sexes to be equal in the taro-eating group, 
whilst more males are involved amongst the sago 
workers. No age appears to be immune, but the 
active years (10 to 40) supply the highest incidence. 


Race. 


Cases of tropical ulcer have been recorded in 
many races—the Chinese (Eggers, 1915, and Assmy, 
1909), Assamese (Abrahams, 1923, and Roy, 1928), 
Africans of all colours and creeds (Gabbi, 1913, 
Burnie, 1931, Forbes Brown, 1935, Balliano, 1916), 








TaBLe XVIII. 
Sez and Age Distribution of 240 Cases, 145 oeeurring in Males and 95 in Females 


Taro and 


Taro. Sago. Sago Mixed. 
Age in Years. Total, 
Fe- Fe- Fe- 
Males. males. Males. males. Males. males. 
Ow 4 1 2 1 l - 5 
5to®9. a] 2 6 l 4 3 24 
10 to 14 > s 12 3 9 4 41 
15 to 19 2 17 5 4 28 
20 to 24 1 10 10 2 2 2 27 
25 to 29 6 4 11 il 5 - 37 
30 to 34 > 5 5 10 5 3 33 
35 to 39 > 3 6 ; 3 2 22 
40 to 44 1 4 2 1 1 Q 
45 to 49 2 2 2 2 8 
50 to 54 2 1 2 5 
$M 38 74 40 $3 17 
Totals ‘ -—— — 240 


76 il4 50 


South Americans (Pinto, 1925), Melanesians and 
Polynesians have all added their quota of cases. 

Tropical ulcer in New Guinea is almost com- 
pletely confined to the native population, but the 
disease is by no means unknown amongst white 
settlers. The majority of such ulcers have occurred 
in prospectors and recruiters who live for long 
periods on native food. 


Seasonal Variation. 


Corpus (1924) has shown that the highest 
incidence in the Philippine Islands is from August 
to October, when the weather is hot and damp, and 
that the cases decrease when the weather is dry. 
Burnie (1931) found in Nigeria an increase in the 
hospital admissions of new patients with ulcer 
towards the end of the rainy season. Eggers (1915) 
noted that tropical ulcer was most frequent in the 
early and late summer. In the cases investigated 
by Smith (1914) the hospital admissions were most 
numerous during the months with the highest rain- 
fall. Onorato (1929) has asserted that drought 
and heat are responsible for the highest incidence. 

In parts of New Guinea the admissions to hospital 
of tropical ulcer patients show a definite seasonal 
variation. In these parts the seasons are well 
marked and the high incidence corresponds to the 
later months of the wet season. In Manus the “wet 
season” is not so well marked as in other places, 
because of the regular monthly rainfall. Table XIX 
shows the monthly admissions of patients with 
ulcer to the Government Hospital at Lorengau, 
Manus. The majority of the patients were sent to 
hospital by patrolling officers, and this would 
account for the large numbers admitted periodically. 
This could lead to fallacies, which, however, would 
become negligible in a period of seven years, 
especially as all districts have been patrolled fre- 
quently each season during those years. 

From the figures given in Table XIX it will be 
seen that even in Manus there is a tendency to 
increased admissionas to hospital during the mon- 
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soon season and the three months following 
(January to June) than in the second half of the 
year. 

TABLE XIX. 


Showing Seasonal Distribution of the Cases of Tropical Ulcer in Patients Admitted 
to the Government Hospital, Manus. 


7 : sie 

Pigi: e#i2zi'£'2/2 

Year. S$\/ eb Bisieceléeiclisa#isaiaiszis& 

= 2 = m ~ e 2 ue = ~ a o 

Fy ry q\;6&i @il/si;/3si/8/F:'8 C18 

fothm) + SRi<tisai i mnplinA 143i 2 O/B) 8 

1927 .. 3 2 1 l 7i— 4 a 3 

19238 .. 6 1 1 4 5 1 - — 2; 15 2 

1929 .. 1 313 3° 9, 5 5 & jie — 

1930 . 4 6 — l1i- 5 z2i— — 3i— 

1931 .. — 3 4 2-— 2 1 3 2 5 

1932 .. ) 6 3 1 a) = 1 7i- l 3 

1933 .. 1 1 3 6 2/11 —_ 2 9 5 l 2 

1934 . 18 8 4 2 8 4 3 2i'— 4\- 2 

Total .. | 28 34/ 20/ 23; 21 39;16'19' 2 18 2:17 
Trauma. 


The relationship of trauma to tropical ulcer has 
for many years attracted the attention of observers. 
Ashley-Emile (1906) drew attention to the high 
incidence in those who laboured in the jungle or 
who habitually went barefooted; he noticed that 
these natives received many superficial lesions in 
which the ulcers developed. This was confirmed 
by the observations of Smith (1914), Bruce (1911) 
and Balliano (1916). Breinl (1915) observed the 
high incidence of the disease amongst sago workers 
in Papua who sustained many injuries from the 
spikes of the palms. Amongst the Rand miners 
Lister and Thompson (1921) found a high incidence 
in those who spent a considerable portion of their 
time underground as distinct from the surface 
workers. In the Philippine Islands the disease was 
common amongst those children who went bare- 
footed (Corpus, 1924). In Nigeria, Burnie (1931) 
observed that all but six of 250 cases occurred on 
the site of an injury. Buchanan and Sanderson 
(1935) found 31 cases due to trauma, 71 associated 
with a small swelling, and two of unknown origin. 

The problem of the relationship of trauma to 
tropical ulcer was investigated in New Guinea, and 
the findings indicated that gross macroscopic injury 
preceded a high percentage of ulcers. 

A number of cases appear to have commenced as 
swellings which suddenly developed into tropical 
uleers. In these it was impossible to exclude pre- 
ceding injury, especially microscopic injury, such 
as insect bites or punctures due to spiny under- 
growth. The histories of the mode of onset of 179 
cases investigated in New Guinea showed that 114 
were of traumatic origin; 60 began as a small 
swelling; and in five cases the origin was unknown. 


Debility. 


Almost every tropical disease has been named as 
a contributing factor in the etiology of tropical 
ulcer. Anemia (Cook and Mayer, 1915), malaria 
(Cross, 1900, Apostolides, 1922, Ashley-Emile, 1905), 
syphilis (Kulz, 1912, Kersten, 1916, Smith, 1914, 
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Mendelsom, 1921, Soprano, 1914), scurvy (Apos- 
tolides, 1922), alcohol and dysentery (Soprano, 
1914, Ashley-Emile, 1905), and ankylostomiasis 


(Hughes, 1931) have all been accused of implication 
in the xtiology of tropical ulcers. When this for 
midable list is examined, we find that these diseases, 
especially in the chronic state, lower vitality. 
Ankylostomiasis and malaria occur in New Guinea 
and Papua. A hookworm survey was conducted in 
a number of the villages in the Mekeo district of 
Papua (Clements, 1936), when ova were not found 
in a single fecal specimen, yet in these villages 
cases of tropical ulcer occurred. 

Cross (1900) stressed the close association of 
tropical ulcer with repeated attacks of malaria, and 
even considered them to be “malarial sores”. During 
the 1934 expedition to New Guinea a spleen census 
was made in all villages visited. Thus figures were 
obtained in villages where ulcers occurred as well 
as in those villages where they were unknown. 

The splenic index in children of one to twelve 
years, together with the incident rate for tropical 
ulcer, is shown in Table XX. These figures depict 
an absence of correlation between the degree of 
malaria in a village and the incidence of tropical 
ulcer. 


TABLE XX. 
Correlation between Incidence of Tropical Ulcer and Splenic Index. 


Percentage of Cases of 
Index 


Village. Tropical Ulcer. Splenic 
Peri we ‘i id 0 15 
Ponsal os - a 0 30 
Taiyi _ we es 0 100 
Waimundra 3-3 ail 
Kawaliap 1-8 o4 
Ponnam os ee 1-3 39 
Andra an : , 1-8 59 
Patusi ee ee 2-0 16 
Taui 2-0 90 
Undra as - ms 3-0 100 
Badlok ro ie . 3-5 3 
Munduburrio ~ 3-7 sl 
Mundrau 3-7 100 
Drabito I . 4-0 34 
Sorri — = “a 4-0 79 
Buyang se ia 4-4 a6 
Sou .. oe eo © oe 4°6 100 
Drehet - 2° a 5-0 9 
Dramdrau = ‘ 5-8 100 
Lebbi a8 on a“ 6-1 &S 
Pundrau ae . - 6°3 72 
Bogahai - o 9:7 53 
Labahan.. se ae 10-0 1 
ZETIOLOGY: MICROORGANISMS. 
McCulloch (1928) and Loewenthal (1932) con 


sidered that tropical ulcer was simply a “dietetic 
ulcer” and that organisms did not play a significant 
part in its production. The majority of observers, 
however, agree that some organism or organisms 
are the ultimate cause of the disease. Smith (1926) 
considered Bacillus pyocyaneus responsible for at 
least some cases, whilst many other workers have 
shown that spirochetes and fusiform bacilli are 
very closely associated with the xtiology of tropical 
ulcer. 
Historical Survey. 

In a research conducted in Guiana (1884), Le 
Danteg (1899) observed in the exudation from 
ulcers a swarm of bacilli, 71 to 124 long, most of 
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He 
remarks that “this finding was confirmed by Clarae 
in Martinique and by Petit in Mayotte in 1885”. 
Cross also reported a “swarm of bacilli from the 
watery discharge from tropical ulcers”. 

Von Prowachek (1907) first detected the presence 
of a spirochwte in tropical ulcer. This organism 
was described and named Spirocheta schaudinni, 
although Noguchi considered it to be the same as 
Treponema vincenti. Keysselitz and Mayer (1909, 
working in German East Africa, were perhaps the 
first to describe fully the bacteriology of tropical 
ulcer. They deseribed two types of fusiform bacilli 
and two varieties of spirochetes. 

In China, Assmy (1909) described a spirochwte 
and a fusiform bacillus as the causal organisms of 
tropical ulcer. 

These findings have been more or less confirmed 
by many workers during the past twenty-five years: 
Wolbach and Todd (1912), Bruce (1911), Chamber 
lain (1914), Breinl (1915), Carr (1912), Balliano 
(1916), Mendelsom (1921), Mei (1920), Fox (1921), 
Lister and Thompson (1921), Sen (1922), Gelonesi 
(1927), Roy (1927), and Hughes (1931). 

In 1915 Eggers divided the spirochetes of 
tropical ulcer into six types and described two 
varieties of fusiform bacilli. Although this work 
was completed more than twenty years ago, very 
few workers have availed themselves of Eggers’s 
classification when describing the microorganism 
of tropical ulcer. 

Very little progress had been made in the classi 
fication of the organisms from fuso-spirochwtal 
diseases until the recent work by Smith (1932) was 
reported. With the aid of dark ground illumination 
this worker identified five species of spirochwte 
and three species of fusiform bacilli, some of which 
he has grown in pure culture. Smith investigated 
fuso-spirochetal disease of the respiratory system, 
but makes short reference to these spirochetes and 
fusiform bacilli as the possible causal organisms 
of tropical ulcer. I shall show later that the 
organisms described by Smith from lesions of the 
respiratory tract are morphologically similar to the 
causal organisms of tropical ulcer. 

D. T. Smith (1932) has also described three 
species of fusiform bacilli: Types I and II are the 
common organisms found, whilst Type III is 
generally associated with lung abscess. Keysselitz 
and Mayer (1909), Wolbach and Todd (1912) and 
Eggers (1915) have each described two types of 
fusiform bacilli which agree closely with the descrip- 
tions of Smith’s Type I and Type IT. 


which were straight, although some were bent. 


Morphology. 

Smith's classification was made from organisms 
recovered from diseases of the mouth and respira- 
tory tract, and before it could be applied to the 
organisms from tropical ulcer it was necessary to 


demonstrate that morphologically at least these 
organisms were identical with those found by 


Smith. This was carried out recently in Papua, 
when, by the use of dark ground illumination, a 
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close study was made of the spirochwtes and fusi- 
form bacilli occurring in tropical ulcers. At least 
four of the species of spirochites described by Smith 
and two types of fusiform bacilli were found to 
occur. In almost all of the 56 ulcers examined 
these types occurred in about equal numbers, 
although occasionally Treponema vincenti appeared 
to predominate, a fact that had no relationship 
to the clinical appearance of the ulcer. 


Morphology of Spirochates. 

Treponema Microdentiwum.—tThere is a 
active spirochwte, Treponema microdentium, 3p to 
9 long, with tapered ends and possessing usually 
about four or five fixed coils. It moves rapidly by 
a rotatory movement or by flicking each end, during 
which the coils remain fixed. 

Treponema Macrodentium.—The organism known 
as Treponema macrodentium is larger than the pre- 
ceding (4u to lin); it has large fixed coils spaced 
further apart than in microdentium. The ends are 
bluntly tapered. This organism lashes about 
vigorously, but makes little progress. 

Treponema Vincenti.—The organism Treponema 
vincenti is from 8 to 15h long and about 0-5p wide. 
When it is in motion two distinct sets of coils can 
be seen. There are some twenty small fixed coils, 
which remain unchanged as the organism moves. 
Movement is achieved by a serpentine motion, which 
superimposes a second set of coils on the first. The 
coils of this second set are wide and varying ;-they 
form, disappear and reform as the organism moves 
rapidly across the field. The coils and method of 
movement serve to distinguish Treponema vincenti 
from the other spirochetes, 

Treponema Buccale.—The length of Treponema 
buccale is the same as that of Treponema vincenti, 
but it is nearly twice as wide, being usually about 
0-8u. The distinguishing feature is that, when seen 
under the dark ground illumination, this organism 
has a double contour. It moves by a screw-like 
action, retaining the fixed coils. 


small 


Morphology of Fusiform Bacilli. 

Type I Fusiform Bacillus.—Type I fusiform 
bacillus is usually about 104 long and presents a 
double contour under dark ground illumination. 
The ends are slightly tapered. It is feebly motile 
and seems to bend from side to side as it moves. It 
is to be found in great numbers in the pseudo- 
membrane of tropical ulcers. 

Type II Fusiform Bacillus.—Type II fusiform 
bacillus is non-motile and shows a single line under 
dark ground illumination. This organism is also 
abundant in superficial scrapings. 


Respective Parts Played by Spirochztes and Fusiform 
Bacilli in Tropical Ulcers. 

Until recent years spirochetes and fusiform 
bacilli have been regarded as living in symbiosis. 
However, Tunnicliff (1911) reported the discovery 
of spiral forms in supposedly pure cultures of fusi- 
form bacilli, but they were thought by many workers 
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to be the result of contamination. Within recent 
years a school of thought has developed which 
claims that spirochetes might change to fusiform 
bacilli under appropriate conditions. Support has 
been given to this idea by the work of Saranelli 
(1927), who was able to change spirochetes to 
fusiform bacilli and the fusiform bacilli back to 
spirochetes. Saranelli pointed out that the fusi- 
form bacilli, mixed with other bacteria, were 
generally found near the surface of morbid pro- 
cesses, whilst the spirochetes were most abundant 
in the depths of the lesion, where anaerobic con- 
ditions prevailed. He considers that atmospheric 
oxygen and associated bacteria change the spiro- 
chetes into fusiform bacilli. 

Ontorato (1920) believed fusiform bacilli and 
spirochetes to be distinct organisms, for he found 
that when the ulcer was active and spreading the 
spirochete predominated, and when the ulcer was 
indolent fusiform bacilli alone were present. 

Burnie (1931) noted that the ulcers in which 


fusiform bacilli predominated greatly over the 
spirochetes, or in which fusiform bacilli were 


present without spirochetes, invariably showed 
marked necrosis and abundant discharge; whilst in 
cases in which fusiform bacilli were scanty in com- 
parison with spirochetes, the ulcer tended to have 
little or no phagedznic character. Brein] (1913) 
reported spirochetes in the tissue surrounding the 
uleer. 

In New Guinea a day-to-day investigation was 
conducted of a series of ulcers. In Chart I the 
clinical stage of the ulcer and the bacteriological 
findings from the part described are given. The 
progress of the lesion and its associated bacteriology 
are shown to the healing stage. 

Although only eighteen ulcers were examined, 
the following interesting facts were obtained: 

1. In actively spreading ulcers spirochetes and 
fusiform bacilli were present in large numbers. 

2. As a lesion was cleaned, both organisms were 
reduced together, but in most instances the fusi- 
form bacilli were found after the spirochetes had 
disappeared. 

3. A number of chronic, relatively clean ulcers 
were examined and very few organisms were found 
in the exudate. Although in each case the bases 
of these ulcers were clean, a corner of the edge 
was undermined and the discharge from this showed 
spirochetes and fusiform bacilli. The lesions were 
treated with a compress and bandage, and the 
undermined edge commenced to spread actively, 
yielding a profuse discharge, teeming with spiro- 
chetes and fusiform bacilli. 

4. In chronic, clean ulcers no spirochetes or 
fusiform bacilli were found. 

5. Case XIII is interesting. When the ulcer was 
first examined it presented the clinical appearance 
of an infected wound and the specific organisms 
were missing from the discharge. Within four days 
it had developed into a typical, actively-spreading 
tropical ulcer with an abundance of spirochetes 
and fusiform bacilli. 
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organisms in the production of gingivitis and 
periodontitis. Kirkpatrick (1936) examined the 
mouths of over 2,000 natives in Manus and found 
the sinus, (d) by scraping the wall of the sinus in 25% to be suffering from either acute or chronic 
its depths. The findings showed a predominance suppurative periodontitis. Smears from the gums 
of fusiform bacilli at the mouth of the sinus where of these natives all showed an abundance of fuso- 
the spirochetes were scanty, and large numbers spirochwxtal organisms. Figure VIII shows the 
of spirochetes in the wall of the sinus where the | teeth surrounded by periodontitis in a New Guinea 


6. In cases in which the skin was undermined by 
sinuses, material was examined from: (a@) the base 
of the ulcer, (b) the sinus mouth, (c) the depth of 
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CHART I 


gests that the more strictly anaerobic spirochetes These conditions were found to occur in both 
are the active invaders of new tissue, producing a | the “sago-eating” and the “taro-eating” villages, 
certain pathological state which is followed by | although there was a greater incidence (27:2%) 
necrosis. The fusiform bacilli are content to foul | amongst the “sago-eating” than amongst the “taro- 
the surface, no doubt playing some part in the | eating” villages (15-2%). This evidence suggests 
production of the pseudo-membrane. that the mouths of over 25% of the natives on 
, } Manus are acting as reservoirs of infection for 
The Reservoir of Infection. tropical ulcer. 

Spirochetes and fusiform bacilli are inhabitants 
of many mouths. Dental bacteriologists recognize 
that they are not found in a perfectly normal 
mouth, which is a rare condition, as most people The New Guinea native expectorates freely in all 
have at least mild degrees of inflammation. directions. I have frequently had to examine a 

Kritschevsky and Seguin (1924), Belding and _ sick native within a native hut crowded with watch- 
Belding (1933), and Kirkpatrick (1935) consider | ful relatives and friends, who every few minutes 
that spirochetes and fusiform bacilli are the causal emptied their mouths of betel nut débris. Some of 


Mode of Infection of Tropical Ulcer. 
Erpectoration. 
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the expectoration found its way to the floor, much 
came to rest upon a native skirt, perhaps to be 
removed, perhaps to remain, and not a little ended 
its flight upon the legs of some member of the party 
who often did not bother to remove it. As shown 
above, 25% of these people have the spirochetes 
and fusiform bacilli in their saliva. 

Thus a simple and effective method is provided 
for infecting an insect bite or small abrasion which 
may have passed unnoticed by the native. This 
native, when interrogated later, would truthfully 
maintain that the ulcer developed without the 
infection of preceding trauma. 


Direct Intentional Application of Saliva. 

Natives of New Guinea commonly attempt hemo- 
stasis of an injury by the application of saliva. 
Having thus treated a wound, it is sealed with a 
wide flexible leaf producing perfect anaerobiasis. 
Roy (1928), working in Assam, noted that the 
natives used chewed grass as a hemostatic for 
incised wounds, a large percentage of which 
developed into ulcers. 


Insect Carriers. 

Numerous biting and non-biting insects have been 
accused as carriers of the infection. Apostolides 
(1922) blames mosquito bites, whilst Shillong 
(1920) reports that: 

Dr. Hall Wright of Mariani experimentally proved that 


the spirochetes may be passively transmitted by a small 
non-biting fly of the Siphonella species. 


In Manus the natives living around Bogahai com- 
plained of the intensity of sandfly bites. I investi- 
gated the possible relationship of these bites to the 
incidence of ulcers, which in Bogahai was very 
high. The sandflies were worst along one clay 
ridge, but the natives living here did not show a 
higher incidence of ulcer than those of the remainder 
of the village. 

Although the common mode of transmission is 
undoubtedly from the mouth, it is possible that a 
small percentage of ulcers may be initiated by 
organisms carried on the feet and proboscides of 
non-biting flies, such as Musca. 


PRODUCTION OF EXPERIMENTAL ULCERS 
IN ANIMALS. 

Further confirmation of the hypothesis outlined 
in a previous section was now sought in an 
endeavour to reproduce the condition of tropical 
ulcer in a laboratory animal. In this I was 
successful. 

Le Danteg (1899) failed to reproduce the lesion 
in dogs, rabbits and pigs, and records that “Gayet 
failed in monkeys and Jourdenel in man”; but he 
noted that Bassegnot and Col had observed cases 
of autoinfection when natives allowed the discharge 
from ulcers to come in contact with an abrasion. 
Cross (1900) also watched an ulcer develop in the 
site of an abrasion infected by the discharge from 
an ulcer. Blanchard (1914) failed to produce the 
disease in man by the instillation of necrotic tissue 
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under the skin. In another series he traumatized 


the skin and then inoculated these areas with 
spirochetes and fusiform bacilli, but again he 
failed. Balliano (1916), when he _ inoculated 


scarified areas of the skin of the forearm, success- 
fully reproduced tropical ulcers twice in twenty-six 
attempts. Shillong (1920) inoculated pus from 
an ulcer into the forearm of a man, and the fol- 
lowing organisms appeared in the subsequent lesion 
in the following sequence: first, cocci; secondly, 
fusiform bacilli, which increased, later to be 
replaced by spirochetes in profuse numbers. Fox 
(1921) attempted inoculations in monkeys, guinea- 
pigs and rabbits without success, and succeeded in 
producing a small ulcer in one man only. Lister 
and Thompson (1921) attempted without success 
to inoculate rabbits, guinea-pigs and mice by scari- 
fication and application of material. 

Sen (1922), experimenting on himself, failed to 
produce ulcers when the discharge from ulcers 
was rubbed into a scarification or instilled hypo- 
dermically. Pampana (1923) produced an ulcer in 
a man by instilling pus from a tropical ulcer into 
an infected wound. When ground-up ulcer tissue 
was injected into monkeys, Strong (1926) produced 
ulcerative and suppurative lesions containing fusi- 
form bacilli and spirochetes. These lesions 
developed in skin which had been previously bruised. 
Burnie (1931) produced three typical ulcers out of 
fourteen human inoculations. Two out of the three 
successes were autogenous inoculations into persons 
already suffering from tropical ulcer, and the third 
was in a prisoner. Smith (1933), using human 
volunteers, failed to produce a typical ulcer either 
with culture material or inoculum from an ulcer 
case. 

A review of the attempts to reproduce tropical 
ulcer experimentally shows that, but for one excep- 
tion, the disease has never been reproduced in 
animals. Six workers have produced ulcers in 
human subjects, whilst at least four have failed. 
Not a single human success was unqualified, for 
three inoculations followed trauma, two were in 
subjects already suffering from tropical ulcer, and 
the sixth was in a prisoner. It is of interest to 
note that Sen failed to reproduce the lesion on 
himself. No record is available of the state of health 
or nutrition of those natives in whom experimentally 
produced ulcers developed. 


The Animal Selected for the Present Investigations. 


Experiments were planned to confirm the field 
findings by experimental production of ulcers in 
animals. The attempts in the past had apparently 
been made upon stock animals without any special 
dietary preparation. The rat was selected as the 
suitable omnivorous animal for these experiments. 


The Source of the Inoculum. 


A pure culture of the organisms is undoubtedly 
the ideal source of an inoculum, but up to the 
present attempts to produce pure culture of all of 
the spirochetes and fusiform bacilli found in 
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tropical ulcers have not been successful. Repeated 
attempts on my part to produce one spirochxte in 
pure culture failed. Further, Smith (1932) showed 
that the inoculation of pure cultures of fusiform 
bacilli were non-pathogenic for mice, guinea-pigs 
or rabbits. 

The evidence brought forward in a_ previous 
section points very strongly to the suggestion that 
under natural conditions the primary source of 
infection is from the mouth, when the specific 
organisms are mixed with many other bacteria. 
Throughout these experiments the inoculum was 
obtained from cases of acute suppurative gingivitis. 
Attention has already been drawn to the existence 
of a relationship between tropical ulcer and acute 
suppurative gingivitis (Clements, 1934). The 
cooperation of the research staff of the Dental 
Hospital, Sydney, was secured and necrotic material 
and scrapings from cases of acute gingivitis were 
collected. This material was either inoculated 
directly into rats at the Dental Hospital or mixed 
with saline solution and inoculated later at the 
School of Public Health and Tropical Medicine. 


The Feeding Experiments. 


Rats, whose mothers had been fed on a _ well- 
balanced stock diet, were weaned when about 
twenty-eight days old, placed in wire screen cages 
with half-inch wire mesh floors, and fed on selected 
diets. Ten rats were usually placed in one cage, 
but where special feeding was required, this was 
given to each rat individually. 

The survey work in New Guinea indicated that a 
predisposition to tropical ulcer occurred in those 
natives whose diet was rich in carbohydrate, poor 
in protein and fat, and completely or partially 
deficient in vitamin B,. The initial laboratory 
experiment was conducted upon rats which had been 
fed on a diet similar in composition to the average 
diet of the sago-eating villagers. Inoculations into 
these animals produced ulcers. Before these results 
could be accepted it was necessary to investigate 
the susceptibility to tropical ulcer of rats raised 
on other diets. The composition of the diets 
employed is shown in Table XXI. 


TABLE XXI. 
Showing Percentage Composition of the Various Diets Employed. 


Diet Number. 


Component. 


1 2 3 4 ) 6 7 ~ 9 

Starch ae ot 58 58 81 61 81 S4 63 
Casein ee -- | 20 20 20 6°5 20 6-5 65 18 
Lard ee os | me 15 | 15 : 10 4 
Butter , - 15 5:5 5°5 = 
Salt... * Rte 4 4 4 4 4 4 4 4 - 
Cod liver oil + Yes@ — Yes F 
Vitamin 5, extract Yes Yes Yes r = 
Yeast - “ 0 3 3 3 3 5 
Vitamin D Yes Yes Yes Yes Yes Yes! Yes Yes 

Diet number 8 needs further explanation. 
Mellanby and King (1934) have demonstrated 


degeneration of the myelin sheath of peripheral 
nerves in rats on a diet deficient in vitamin A. 
Degeneration of the maxillary and mandibular 
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division of the trigeminal nerve was also observed 
in the animals fed on a diet deficient in vitamin A. 
The gums of these experimental animals were 
inflamed, and microscopically were abnormal in 
structure and showed evidence of disease. Because 
of the close relationship between disease of the 
gums and tropical ulcer, it was considered neces- 
sary to conduct investigations with rats placed on 
a diet deficient in vitamin A. 


Methods of Inoculation. 

Several methods of inoculation were tried: (i) 
hypodermic and intradermal injection of emulsion 
of scrapings in saline solution (H.I. and I.D.); 
(ii) incision of the skin and instillation of material 
or emulsion (H.J.); (iii) emulsion rubbed into an 
eroson of the skin (R.E.); (iv) cautery and instilla- 


tion of either necrotic material or emulsion (C. 
and I.). 
In the last method a hot needle was passed 


beneath the skin to sear the under-surface of the 
epidermis. The emulsion was run under the skin 
along the line of the needle and into the surrounding 
tissue. The hole made by the needle was closed 
with sterile soft paraffin. 


The Results. 

The results of the experimental inoculations are 
shown in Table XXII. In all, there were seventy- 
six attempted inoculations, from which seventeen 
ulcers developed. Before an inoculation was classed 
as positive the ulcer had to fulfil the following 
requirements: (i) The clinical appearance was that 
of a tropical ulcer of characteristically fetid odour, 
with greenish-yellow pseudo-membrane, difficult of 
removal. (ii) The presence in the fully developed 
ulcer of living fusiform bacilli and spirochetes was 
proven by dark ground illumination. (iii) A biopsy 
was conducted to verify the existence of the histo- 
pathology of tropical ulcers. Typical experimental 
ulcers are shown in Figures IX and X. 

When the results were reviewed it was noticed 
that the following factors were essential for the 
successful development of an ulcer after inocula- 
tion: (i) the appearance of depilation in the skin 
of the rat, (ii) some vigorous trauma to the skin 
prior to the inoculation. Depilation was found to be 
closely associated with the diet, since it occurred 
in those rats that had been fed for some weeks on 
a diet low in protein and fat and deficient in 
vitamin By. All ulcers occurred in areas of depila- 
tion. The term depilation possibly requires 
explanation. In this animal inoculation work, rats 
fed on a diet deficient in vitamin Bz show early loss 
of lustre of the fur, with a tendency to coarseness, 
due to the shedding of the finer hairs. This is later 
followed by definite loss of all hair, which appears 
first on the belly and later on the crown of the 
head or/and flanks. This loss may be general in 
the area or may present a moth-eaten appearance, 
each small spot increasing in size until the whole 
area is affected. In severe cases the whole body 
may be denuded of hair. Figures XI and XII show 
various stages of the depilation process. 
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TABLE XXII. 


Results of Experimental Inoculations of Rats. 


| Number Variations 
of Days in Weight 
Diet. | Rat. on Diet from State of Skin 
| Before Maximum to at Inolucation. 
Inoculation. Inoculation 
1 2 3 4 5 
Grammes 
1 457 52 -10 tiood. 
1 461 50 Good, 
1 458 53 12 Good. 
1 464 58 15 Good. 
1 462 h2 0 Good. 
1 459 2 —5 Good, 
7 763 y l Good. 
7 732 ce) +3 Good 
7 729 9 4 Good, 
7 747 ) +3 Good. 
7 745 v +S Good. 
7 762 9 +3 Good 
ri 766 9” y Good 
7 770 9 0 Good. 
7 738 14 +6 Moth eaten. 
7 734 14 +3 Moth eaten. 
7 744 14 -4 Depilation. 
7 735 14 +3 Moth eaten. 
7 743 14 +2 De pilation. 
7 772 i4 +4 Early depilation. 
7 741 18 +6 Early depilation. 
2 931 34 +5 Good. 
2 33 36 10 Good 
2 042 40 & Good 
2 946 51 +6 Giood 
3 23 36 5 Good. 
3 921 40 4 Good 
3 925 5 +7 Good 
4 901 36 +7 Good. 
4 vO4 40 +5 Good. 
4 905 51 +7 Good. 
5 892 36 +3 Good. 
5 O44 40 4 Good 
6 S93 51 +7 Good 
2 621 51 +2 Good. 
6 689 1 +9 Good. 
6 687 51 +10 Good, 
7 1001 21 5 Depilation. 
7 1002 22 6 Depilation 
7 1003 22 5 Moth eaten. 
7 1004 22 8 Moth eaten. 
7 1005 22 -3 Depilation. 
7 1006 22 —4 Depilation 
7 1007 22 —8 Depilation. 
7 1008 24 4 Moth eaten. 
7 1010 22 -5 Depilation. 
7 1012 39 -10 Depilation. 
7 1013 39 8 Depilation 
7 1015 45 16 Depilation. 
7 1016 56 8 Depilation. 
7 1018 58 4 Depilation. 
7 1081 21 5 Early depilation. 
7 1082 21 3 Good 
7 1090 21 0 Good 
7 1093 21 -~1 Good 
~ 1049 "6 26 Good." 
7 1100 21 +1 Good. 
w 1030 56 21 Good 
7 960 59 8 Depilation 
7 1104 22 l + 
7 963 63 -10 Early depilation. 
9 1028 59 4 Good 
7 1090 24 2 Good 
7 1100 24 +1 Good 
7 961 64 9 Depilation. 
7 1101 25 2 Early depilation. 
7 1082 25 +] Early depilation. 
7 1115 20 3 Depilation. 
7 1097 28 +2 Depilation. 
7 1098 28 3 Depilation. 
8 1032 63 8 Good." 
7 O64 66 10 De pilation 
7 965 66 11 Depilation 
ba] 1048 64 17 Good 
. 1033 64 17 Good. 
9 1027 64 +12 


Depilation is no doubt synonymous with the first 
stage dermatitis noted by European workers in rats 
fed on diets depleted of vitamin B,. In these experi- 


| Bacteriology of the 
| Number of Ulcer 
Days Taken 


Method of Uleer 


Inoculation. Developed. to Develop. 
Fusiform 
Bacilli. Spirochetes. 
6 7 38 9 10 

C, and I, No. - 
C, and I, No. — ~ 
C. and I, No. + - 
C, and I, No. - -- 
Cc, and I, No. - —_ 
C. and I. No. 
H.1. and I.D No. - - 
H.1I. and I.D No. 
H.1. and I.D. No. _ 
Cc, and I. No. - | — _ 
C. and I. No. - - - 
I. and I, No. - - 
I. and I. No. - 
H.1. and I.D No - 
H.I. and I.D No. 
Cc. and I. No - - 
H.1. and 1.D No. - 
H.1I. and I.D No. 
H.1. and 1.D No. 
C. and I. No. - 
H.1. and 1.D. No. - - 
H.I. and I.D. No. 
H.1I. and 1.D. No. - 
C. and I. No. - 
I. and I. No. ~ — 
H.I. and I.D. No. - — 
Cc. and I. No. — 
I. and I. No. . | —_ 
H.1. and I.D, No — 
Cc, and I. No - 
I. and I. No. 
H.1, and I.D. No. - 
Cc. and I. No. 
I. and I. No. 
H.1. and I.D. No. - - 
H.1. and I.D. No - 
H.1. and L.D. No —- _— 
Cc, and I. Yes. 6 Yes. Yes 
C. and I. Yes. 7 Yes No. 
C. and I. Yes. 5 Yes Yes 
Cc. and I. Yes. 6 Yes, No. 
H.1. and I.D. No — 
H.1. and I.D. No. - 
C. and I. No. - - 
Cc. and I. Yes. 5 Yes. No 
R.E. No. 
H.I. and [.D. No. — - 
C. and I. No. 
C. and I. No. — 
C. and I. Yes. 4 Yes. No. 
C. and I. Yes. 6 Yes. Yes. 
C. and I. Yes. 7 Yes. Yes. 
C. and I. No 
Cc. and I. No 
C. and I. No -— 
C. and I. Ne. 
C. and I. No. 
C. and I. No. _- 
C. and I. No. - = 
Instillation of tissue Yes. 5 Yes. Yes. 

from 1081. 
C.and I. Instillation No. _— —_ 

of tissue trom 1081. 
C.and I. Instillacion No. 

of tissue from 1081. 
C.and I. Instillation No. 

of tissue from 1081. 
C. and I. Instillation No. _ 

of tissue from 1081. 
C. and I. Yes. i) Yes Yes 
C,. and I Ves. s Yes Yes 
Cc. and I Yes. 7 Ves Yes 
C. and I Yes 6 Yes Yes 
Cc. and I Yes 5 Yes Yes 
C. and I. Yes. 6 Yes Yes 
Cc. and I. No. 
Cc. and I. Yes. @ 7 Yes Yes 
C. and I Yes 7 Yes Yes 
C. and I No. 
C. and I No. 
C. and I No. 


* Advanced vitamin A deficiency nerve lesions. 


ments it was noticed that rats on diets low in fat 
and protein develop these changes much more 
rapidly than animals on diets containing normal 
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amounts of protein and fat. The histopathological 
changes in the skin associated with depilation will 
be considered in a subsequent section. 

Vigorous trauma was supplied by the action of 
the thermo-cautery, which preceded the instillation 
in the “cautery and instillation” inoculation tech 





Ficure IX. 
Typical experimental ulcer produced in rats. 


nique. This was the counterpart to the trauma so 
frequently found to precede the appearance of 
tropical ulcer in New Guinea. 

Cautery and instillation proved to be the most 
satisfactory method of inoculation, although results 
were obtained with other methods. When the mode 
of inoculation was by hypodermic injection, a large 
dose of very concentrated emulsion was necessary 
to produce a typical tropical ulcer. These results 
confirm the field observation that trauma in some 
form is necessary before the organisms will grow 
and become tissue destructive. 





Figure X. 
Typical experimental ulcer produced in rats 


A number of rats that had been raised on a diet 
deficient in vitamin A were used for experimental 
inoculation. The quality of the fur in these animals 
was exceptionally good and the hair had to be 
clipped before an inoculation was made. Successful 
inoculations were not obtained in any rat of this 
series. The lack of depilation and the failure of the 
ulcers to develop suggest that vitamin A deficiency 
is not involved in the xtiology of tropical ulcer. 

Several unsuccessful inoculations were made in 
rats that had been fed on diet number 7, but in 





which depilation had not appeared at the time of 
inoculation. A summary of the results obtained is 
given diagrammatically in Graph I11, from which 
it may be seen that there were sixteen successful 
“takes” (that is, 76%) out of the twenty-one inocula- 
tions which fulfilled the above requirements. 








| 


Fietre XI 
Early depilation in a rat. 


The evidence then points strongly to the assump 
tion that as a result of a diet rich in carbohydrate 
and poor in protein and fat and deficient in vitamin 
B., certain changes occur in the tissues. Depilation 
takes place and the tissue resistance is so lowered 
as to enable spirochetes and fusiform bacilli to 
flourish and a typical tropical ulcer to develop. 


The Reduction Potential of the Skin of Rats and 
its Experimental Investigation. 
Oxidation-reduction is one of the four common 
chemical reactions of the body. The term oxidation 
is now used in the wide sense to cover any process 
which removes an electron from a molecule of the 
substance, which is then said to be oxidized. Thus 





Ficure XII 


Advanced depilation, with an experimental ulcer in the 
depilated zone 


oxidation covers removal of an atom of hydrogen 
as well as the addition of an atom of oxygen. 
Similarly, the term reduction includes all processes 
that add an electron to the molecule of the sub- 
stance, which is then said to be reduced. Any 
substance capable of producing this change in 
another substance with which it comes into contact, 
is classed as a reducing substance. 

The tendency of a substance to give up electrons 
or to act as a reducing substance is spoken of as 
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Substances possessing a 
high reduction potential will reduce substances 
possessing a lower ‘reduction potential. The reduc- 
tion potential of normal tissue varies within very 
narrow limits and is kept there by the “poising 
action” of the tissue substances, a phenomenon 
similar to the “buffer action” of the tissue fluids 
upon the hydrogen ion concentration of those fluids. 


the reduction potential. 
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capacity of 100 cubic centimetres. The vessel was 
closed by a rubber bung carrying three electrodes, 
gas inlet and outlet tubes, and a saturated potas- 
sium chloride bridge for making contact with the 
standard half cell (Figure XIII). The half cell 
was a quinhydrone N/10 hydrochloric acid, which 
Clark (1928) has shown to have an electro-motive 
force of + 0-623 volt at 37° C. The electrodes were 





16 Ulcers 
"C and I" 
21 Inoculation 


5 no Ulcers 
35 Depa lation 


yi Ulcer 





12 Other 
Inoculations 1l no Ulcer 
47 Inet 
Sui table 
"C and 1" —— No Ulcers 
6 Inoculation 
14 No Depilation 
761 lat 
noculations P 8 Other 
Incculations -—— No Ulcers 
“C and I" —— Wo Ulcers 
16 Inoculations 
29 Other No Depilation 
Thets 
13 Other — No Ulcers 
Inoculations 
GraPH III. 


Diagram showing result of animal inoculations. 


McLeod and Gordon (1924) found that the 
reducing power of bacteria varied considerably and 
fell into four classes: (i) weak, (ii) moderately 
active, (iii) active, (iv) very active. The last group 
includes the anaerobes which are capable of reducing 
tissues and tissue fluids to a high degree, by which 
process they obtain the necessary oxygen for their 
metabolism. The results of my experimental inocu- 
lations showed that fusiform bacilli and spirochetes 
cannot survive and propagate in healthy tissue, 
whereas they do survive and develop in tissue in 
which the local resistance has been lowered by sub- 
jecting the animal to a dietary deficiency. McLeod 
and Gordon showed that anaerobes were capable 
of reducing tissues, but only if the reduction 
potential of the tissues was less than that of the 
anaerobes. The reduction potential of any tissue 
is dependent upon the amount of the reducing 
bodies present. 

Experiments were devised with the aim of 
estimating, if possible, the amount of reducing 
bodies present in the skin of those rats in which 
tropical ulcers had been produced. Unfortunately 
this work was commenced at a late stage in the 
investigations, and so only a small number of rats 
was available for the tests. 


The Apparatus Used. 


An apparatus described by Knight (1930) was 
used for the tests. It consisted of a stout pyrex 
vessel, four centimetres in diameter, having a 





pieces of platinum foil, two square centimetres in 
area. These were each fused to pieces of platinum 
wire, which were passed through glass tubing, the 
ends of which were sealed. Care was exercised to 
insure that the closed ends of the glass tubing were 
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Fieure XIII. 


The two half cells of the apparatus used for testing 
reduction potential. 


free from cracks. Contact between the platinum 
wire and copper wire terminals was achieved by 
placing mercury in the bottom of the tube. The 
electrodes were cleaned in chromic acid before each 
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experiment. As an individual electrode has the 
reputation of giving sudden unexplained variations 
in the readings, three electrodes were used in each 
experiment. In this series of experiments the 
readings of the three electrodes were always constant. 
The pyrex cylinder was half filled with Ringer tyrode 
buffered solution of pH 7-4, and when the experi- 
ment commenced oxygen-free nitrogen was bubbled 
through this continuously. 


Erperimental Procedure. 


The pyrex cylinder containing the buffer solution, 
the potassium chloride bridge and the quinhydrone 
half cell were placed in a water bath at 37° C. 
and oxygen-free nitrogen was bubbled through the 
buffer solution for half an hour. The selected rat 
was then killed and an area of skin clipped free 
from hair. A square inch of this skin, with portion 
of the adjoining subcutaneous tissue, was removed 
quickly and cut into about sixteen to twenty small 
pieces, the pieces were placed in the buffered solu 
tion and the flow of nitrogen was _ resturted 
immediately. The electrodes were connected up to a 
potentiometer and readings were commenced. Read- 
ings were taken at intervals of ten minutes for three 
hours. 

The Results. 

The apparatus was calibrated by estimating the 
fall in potential of the livers of normal rats. The 
results obtained were compared with those obtained 
by Clark (1928) and the comparison is shown in 
Graph V. Uniform pieces of skin from six normal 
rats were then examined and a mean curve of the 
fall in potential was obtained. Sections of depilated 
skin from eight rats suffering from depilation were 
then tested; the results obtained are shown in 
Graphs IV and V. 

Graph IV represents the time: potential curves 
graphed with the logarithm of the time along the 
abscissa, whilst in Graph V the same results are 
shown on a graph in which units of time are 
expressed on the abscissa. Graph IV enables a 
comparison to be made between the rate of fall of 
the curves; inspection shows that the curves fall at 
an equal rate. Graph V shows that the actual fall 
in potentials of the depilated skin suspension is less 
than that of the normal skin, which in turn is less 
than that of the liver suspension. 

The potential of a tissue suspension falls because 
the reducing bodies present in the tissue are capable, 
under the anaerobic conditions, of reducing some at 
least of the oxygen-containing materials present in 
the tissue. In other words, in the absence of a 
supply of free oxygen, the katabolic phase of 
metabolism proceeds without any accompanying 
anabolism. “An orderly drift towards highly nega- 
tive potentials is indicative of high reduction 
intensities” (Clark, 1928). Similarly, when two 
tissues are compared, the degree of fall of each may 
be interpreted as a measure of the relative reduction 
intensities of the two tissues. Thus liver has a 
greater reduction potential than normal skin, which 
in turn has a greater reduction potential than 
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depilated skin. Further, the degree of depilation 
also determines the degree of reduction potential. 
The skin of rats with marked depilation had a lower 
reduction potential than the skin of rats with less 
depilation. 


Gropn IV 
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Time : potential curves of emulsions of nermal and depilated 
skin. 


At this stage the suggestion is advanced that the 
anaerobic fusiform bacilli and spirochetes are 
capable of developing in depilated skin because 
their reduction potential is greater than that of 
the skin; conversely, they fail to develop in normal 
tissues because the reduction potential of this skin 
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Time: potential curves of emulsions of liver and skin 
organisms. Unfortunately, it has so far been found 


impossible to obtain these organisms in pure 
cultures, and so this suggestion has not been tested. 

The knowledge of the relationship of vitamin Bz 
to tissue metabolism is very meagre. 








636 

Since the work of Hopkins (1921) the determina- 
tion of glutathione has been determined by iodo- 
metric titration. Bierich and Rosenbohm (1934) 
have shown that the iodine-reducing property of 
tissues is due to at least four substances, of which 
three are glutathione, ascorbic acid and a pigment 
that may be identical with either Warburg’s yellow 
respiratory ferment or vitamin By». 

Beyond this suggestion there is as yet no direct 
evidence that vitamin Bz is associated with the 
oxidation-reduction mechanism of tissue. The 
experimental estimations of the reduction potential 
of the skin of the depilated rats suggests that vita- 
min B, feeding influences the reduction potential, 
but not that vitamin Bz is a component of the 
oxidation-reduction system. 


Aetiology: Summary. 

As a result of the epidemiological survey in 
Manus, New Guinea, and of a series of experiments 
conducted at the School of Public Health and 
Tropical Medicine, a number of hypotheses regard- 
ing the wztiology of tropical ulcer are advanced: 

1. That a diet rich in carbohydrates, low in fat 
and poor in protein, either partially or completely 
deficient in vitamin Be, acts as a predisposing 
factor in the xtiology of tropical ulcer. 

2. That the direct cause of an ulcer is the invasion 
of the tissues by fusiform bacilli and spirochetes. 
In New Guinea the reservoir of these organisms is 
the mouth, whence they are introduced into wounds 
in the skin. The commonest method of inoculation 
is by the medium of infected saliva, with which 
wounds are contaminated. 

3. That a diet similar in composition to that 
found to be a predisposing factor in New Guinea 
prepares rats so that they can be experimentally 
inoculated with ulcers. 

4. That the predisposing diet, rich in carbo 
hydrates, low in protein and fat, and partially or 
completely deficient in vitamin B2, acts by reducing 
the reduction potential of the tissue so that it 
falls below that of the invading organisms. These 
organisms then reduce “the oxygen-containing 
materials” in the tissues and thus obtain the oxygen 
necessary in an acceptable form for their growth 
and propagation. This process fails to occur when 
the causal organisms are introduced into healthy 
skin, because the reduction potential of healthy 
skin is higher than that of the invading anaerobes. 


SYMPTOMATOLOGY. 


“Tropical ulcer” was for many years one of the 
diagnostic garbage heaps of tropical medicine. Any 
ulceration on the leg which did not respond 
immediately to the administration of arsenic was 
labelled “tropical ulcer”. It is now recognized that 
tropical ulcer is a definite disease, with its own 
signs and histopathology. 

Tropical ulcer is an acute condition which runs 
a rapid course and which, if not treated efficiently, 
frequently develops into a chronic indolent ulcer. 
This chronic indolent ulcer does not differ from 
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the chronic indolent ulcers of the temperate zone, 
except that it is the sequel of a specific pathogenic 
process. This fact is frequently overlooked by 
workers in the tropics, who continue to class these 
indolent ulcers as tropical ulcers, and this accounts 
for the variations in clinical description, bacteri- 
ology and histopathology that are to be found-in 
the literature. 

The following workers have added their quota to 
the description of tropical ulcer: Le Danteg (1899), 
Cross (1900), Ashley-Emile (1905), Heard (1908), 
Keysselitz and Mayer (1909), Bruce (1911), Carr 
(1912), Wolbach and Todd (1912), Soprano (1914), 
Breinl (1915), Eggers (1915), Edge (1921),- Van 
Nitsen and Nouchet (1921), Sen (1922), Lister and 


Thompson (1921), Apostolides (1922), Adams 
(1923), Abrahams (1923), Corpus (1924), Roy 
(1928), Jimenez (1928), Fischer (1930), Burnie 


(1981), Verbunt (1931), Hughes (1931), Connell 
and Buchanan (1933), Forbes Brown (1935). 


Clinical Description of an Acute Tropical Ulcer. 


In New Guinea the fully developed ulcer is 
generally circular or oval in outline. The ragged 
edge, which is slightly raised above the surrounding 
tissue and slopes at an acute angle into the base, 
is not so clear-cut as the punched-out syphilitic 
uleer. Further, small sinuses penetrating under 
the edge give it an undermined appearance. The 
base is covered by a slough, which may vary in 
colour from yellow to grey. In a recently developed 
lesion the slough fills the whole of the ulcerated 
area, not infrequently rising above the edge 
(Figure XIV). In ulcers of longer duration the 
slough is localized around the mouths of sinuses, 
leaving the base fairly clean. The slough is difficult 
to remove, and, when an attempt is made, red granu- 
lations, which bleed freely, are revealed. This class 
of ulcer always has the foul, fetid odour which is 
associated with the activities of fusiform bacilli 
(Smith, 19382). 





Ficure XIV. 


Acute sloughing tropical ulcers. 
Ashley-Emile (1905) and Breinl (1915) are among 
the few workers who have observed the extension 
of ulcers into muscle. In New Guinea it was 
observed that underlying muscle was seldom 
involved, and when it was involved the only 
organisms recoverable were members of the pyogenic 
group. The fuso-spirochetal process is confined to 
the epithelium, subcutaneous tissue and fat. Very 
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frequently periosteum and bone are involved in the 
ulcerative process, but here again pyogenic 
organisms seem to be responsible, since smears taken 
from areas of accompanying osteomyelitis always 
failed to reveal either spirochetes or fusiform 
bacilli. 

This is in agreement with the behaviour of experi- 
mental ulcers produced in rats. The lesions were 
always confined to skin and connective tissue, and 
even when the connective tissue between muscles 
was involved the muscle fibres always escaped. 


Development of an Ulcer. 

There are two distinct ways in which an ulcer 
may arise: (i) by developing from an infected 
wound, (ii) by arising as a bleb under the skin. In 
the first class the discharge from an infected wound 
increases in amount and a corner of the edge 
assumes the appearance of a tropical ulcer, fol- 
lowed perhaps by the remainder of the eroded sur- 
face. The second class appears as a bleb under 
the skin, which, after remaining stationary for 
several days, rapidly increases in size. The dome 
of the bleb often disappears overnight, leaving the 
characteristic ulcer, with its jagged edge and 


yellowish-green base. The development stage usually 


occupies four to five days. The development of the 
bleb and the sudden removal of the roof no doubt 
account for the circular appearance of many ulcers. 


Spreading and Healing Characters. 

Once an ulcer has developed, further extension is 
as a rule limited to clefts and undermined edges. 
Should there be none of these, the ulcer may com- 
mence to heal spontaneously ; however, most ulcers, 
if not treated, and many under treatment, when 
covered with a compress of leaves or a bandage 
which creates satisfactory anaerobiasis, continue to 
spread freely. 


The Acute Phagedzenic Ulcer. 

The acute phagedenic ulcer is a fulminating form 
of the acute ulcer, associated with extensive and 
rapid tissue destruction and not infrequently lead- 
ing to a fatal termination. The only cases of this 
variety seen by me occurred in children in the New 
Hanover epidemic of 1934, when conditions of severe 
semi-starvation, due to the drought, preceded the 
epidemic. 


The Chronic Indolent Ulcer. 

The chronic indolent ulcer is the sequel to an 
acute gangrenous ulcer. When fully developed, this 
ulcer has hard raised edges, cartilaginous-like in 
appearance, which extend five to ten millimetres 
into the surrounding tissue (Figure XV). The base 
is covered with fine granulations, which do not 
bleed easily and which appear to be surmounted on 
a substratum of fibrous tissue resembling the edge. 
Thus the whole of the tissue surrounding the ulcer 
has a fibrous consistency which limits the blood 
supply to the ulcer and thus prevents healing. The 
discharge is a white and glairy material devoid of 
odour. As this type of ulcer makes no attempt to 
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heal, the sequele are contractions of the adjacent 
tendons and muscles, which eventually cripple the 
patient. 





Figure XV 


| Chronic ulcer Note hard cartilage-like edges 


Site of Ulcers. 


Ashley-Emile (1905) found that the majority of 
ulcers were situated on the anterior aspect of the 
leg, in its middle third, and dorsum of the foot. 
Bruce (1911), Breinl (1915), Corpus (1924), 
Apostolides (1922), Adams (1923), Burnie (1931), 
Connell and Buchanan (1933) agree that 75% to 
95% of ulcers are on the leg below the knee, and of 
these the majority are found in four main situa- 
tions, namely, (i) the anterior surface of the leg 
in its lower third, (ii) the medial malleolus, (iii) 
the lateral malleolus, (iv) the lower half of the 
tendo Achillis. 

One hundred and eighty-four ulcers investigated 





in New Guinea were found in the following 
positions: 
Anterior surface of leg in lower half .. 72 
Medial malleolus OE ee er er ee 
ee, Cr eee 43 
| Lower half of tendo Achillis .......... . 18 
| SO. nance eb isncdnawns 22 
| 


Figure XVI (Rauber and Kopsch, 1912) indicates 
| the distribution of cutaneous arteries. From this it 
| may be observed that the 
fe common sites in which tropical 

ulcers occur are the areas 
supplied by the terminal ves- 
sels of adjoining arteries. The 
failure of these terminal vessels 
to “overlap” completely may 
explain the poorness of blood 
supply of these sites noted by 





many clinical observers. 
Woollard and Waddell 
(1935) have shown that the 


adventitia of the blood vessels 
of the lower third of the leg 


is very richly supplied with 
; vaso-constrictor fibres. The 

Ficure XVI. P 
The distribution of Usual ratio of medullated to 


the cutaneous af ag 
seterien “cre the «©on-medullated fibres has been 
body. {After R shown to be as set out in 
. 912. —— 
ae SES) Table XXIII. 





Thus a high ratio of non-medullated (vaso- 
| constrictor) to medullated fibres occurs in the 
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blood vessels of the normal leg. This further 
reduces the amount of blood available to the tissues 
of the leg, compared with that available for the 
tissues of, for example, the arm. This no doubt 
partly explains the high percentage of ulcers found 
on the leg. 

TABLE XXIII. 


Medullated Non-Medullated 


Region Fibres. Fibres. 
Arm l 1 
Forearm l 1 
Hand l 3 
Upper leg . l 2 
Ankle joint region l + 
Lower third of leg l 7 


An examination of the legs of many natives in 
New Guinea revealed patches of smooth, shiny 
skin from which the hair had disappeared. These 
were not scars, but resembled areas which neurolo- 
gists several decades ago would have attributed to 
“trophic nerve degeneration”. Although evidence 
indicating that ulcers invariably occurred in this 
type of skin could not be obtained, it was observed 
in New Guinea that a large number of tropical 
ulcers developed in these areas. 

Glandular Enlargement. 

Abrahams (1923) observed that glandular enlarge- 
ment usually accompanied tropical ulcers. Apos- 
tolides (1922) reported 10% of cases with enlarged 
glands. Jimenez (1928) considered glandular 
enlargement an exception; whilst Burnie (1931) 
reported enlarged and tender regional glands as a 
frequent sequel to tropical ulcer. 

In a series of 184 tropical ulcers investigated in 
New Guinea, 4% were observed to have enlarged 
and tender glands. Slides made from the discharge 
from the accompanying ulcers showed large numbers 
of pyogenic organisms which, although present in 
other ulcers, were not so numerous, 

It is suggested that regional lymphadenitis is not 
a feature of the fuso-spirochetal disease, but of the 
contamination of the tropical ulcers with secondary 
pyogenic organisms. 

Pyrexia. 

Except in the acutely sloughing stage in young 
children, fever is not a common occurrence. The 
fever tends to disappear shortly after treatment is 
instituted, when the pus and discharge are cleaned 
away. 
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In Figure XVII several temperature charts from 
cases of tropical ulcer observed in New Guinea are 
given. These children did not receive anti-malarial 
therapy during the period under observation. 
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Fieure XVII. 


Temperature charts from cases of tropical 


ulcer. 
Pain. 
The acute, recently formed tropical ulcer is 


extremely tender and painful, and because of this 
it is difficult to obtain a smear from the ulcer. 
When once the ulcer has progressed into the chronic 
indolent stage, all sensation seems to be lost and 
moderate probing does not produce any reaction 
by the patient. 


. 


Constitutional Disturbances. 


There are very few constitutional disturbances, 
except in the extremely acute phagedenic type, when 
the patient is prostrated with toxic absorption. 


Biochemical Changes in the Blood. 

Byron (1930) investigated the serum calcium of 
six Chinese with tropical ulcer and reported a 
figure slightly below normal. In view of these 
results it was decided to investigate the serum 
calcium in cases of tropical ulcer and other diseases 
in New Guinea. The results of serum calcium 
estimation in cases of tropical ulcer obtained 
by other workers are shown in Table XXIV. 

The results of the investigations in New Guinea 
are shown in Table XXV. 

Some workers have claimed that a low serum 
calcium is common in tropical ulcers and indicate 


TABLE XXIV. 


Serum Calcium Figures obtained by Various Workers. 








| 





Investigator | Locality. Class of Case. Number. Range. Average. 
Byron (1930) i .. | Malaya Uleer cases. . 6 8-4to 9-0 9-2 
Anemia 3 7O0to 9-2 &-1 
Pawans and Campo-Campins (1931) | Jamaica Normals .. as | 24 9-5 to 12-2 10-7 
| | Uleer with debility | S 8-4 to 10-3 10°3 
Healthy ulcer cases a so J . 10-3 to 12-0 11:3 
Orr and Gilks (1931) East Africa . | Prisoners and labourers .. oo | 90 7°3 to 11-0 9-4 
Ulcer cases... é« ee 57 7°0 to 11-2 9-7 
Europeans .. aa 13 10°7 to 12°5 11-2 
Forbes Brown (1935) East Africa Phadedenic ulcers ae a 54 5:5 to 15-0 9-52 
Non-phagedenic ulcers .. - 45 6°3 to 15-0 9-58 
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deficient calcium intake as the cause of the ulcer. 
I was privileged to discuss this with Dr. Byron, 
who assured me that subsequent investigations to 


those published had not confirmed his earlier 
findings. 
TABLE XXV. 

Class of Case. Number Range. Average 
Normal natives .. - 64 5-5 to 10°3 9-3 
Tropical ulcer ‘s - ls 9°4 to 12-2 10°5 
Normal except for ex- 

tensive tropical ulcer 

scars oe oe ee a) 10°3 to 11-8 10°9 
Infected wounds .. Ke 7 8:9to 95 9-2 
Frambé sia . ; 15 S°8 to 10°6 9-7 
Miscellaneous diseases ; 1] 6-8 to 10-4 &-6 

Orr and Gilks (1931) have demonstrated that the 


serum calcium of tropical ulcer cases with an initial 
low figure rises after treatment in hospital. In 
view of the fact that the diet of East Africans has 
been shown by Orr and Gilks to be low in calcium, 
a low blood calcium would be expected to respond 
to the improved diet of hospitalization. The diet 
of the New Guinea native is not poor in calcium, 
and hence the somewhat higher figure obtained. 
These two opposing sets of circumstances demon- 
strate the lack of coordination between serum 
‘alcium and the incidence of tropical ulcer. 


HISTOPATHOLOGY. 
The Acute Actively Spreading Tropical Ulcer. 

Keysselitz and Mayer (1909) were the first to 
describe in detail the pathological anatomy of 
tropical ulcer. They drew attention to the layer 
composed of cells, bacteria and débris bound 
together with fibrin, which has since been recog- 
nized as the pseudo-membrane. This description 
was later repeated by Wolbach and Todd (1912). 
These latter writers emphasized the fact that 
thickened epidermis surrounded the ulcer, and they 
showed that the thickening was due to an increase 
in the prickle cell layer. 

I have studied the histopathology of tropical ulcer 
both in material collected in New Guinea and in 
the ulcers experimentally produced in rats. A 
vertical section through the base of an acute ulcer 
presents a characteristic appearance. 

The most superficial layer (the pseudo-membrane) 
consists of a structureless matrix containing count- 
less bacteria, mainly fusiform bacilli (Figures 
XVIII and XX). When examined under the two- 
thirds inch objective the deepest portion of this 
outer layer is seen to be more darkly stained than 
the remainder. Under the one-sixth inch objective 
this layer is found to consist of fusiform bacilli 
arranged in a palisade formation (Figures XIX 
and XXI). This layer of organisms forms the 
barrier between the structureless outer layer and 
the underlying tissue, which still retains its struc- 
ture. This underlying tissue is invaded by poly- 
morphonuclear leucocytes, of which the greatest 
concentration is to be found near the barrier of 
fusiform bacilli. 





This picture is not found over the whole base, 
but in those areas where the ulcer is actively 
extending. In the experimentally produced ulcers 
it was possible to demonstrate that an ulcer spreads 
irregularly and only in small, limited areas. The 
histological appearance of that portion of the base 
of an ulcer which is not spreading is simply that of 
a mass of granulation tissue. Lister and Thompson 
(1924), Apostolides (1922) and Burnie (1931) 
reported the absence of any characteristic patho- 
logical appearance in tropical ulcers, perhaps 
because they all examined sections obtained from 
the stationary portions of ulcers. 


The Method of Spread of a Tropical Ulcer. 

The extending edge of an ulcer invades and 
destroys the stratum mucosum, whilst the stratum 
germinativum, which seems to escape the attack at 
first, stands out prominently in some _ sections 
amidst the surrounding destruction. The outline 
of the epidermis persists for some distance behind 
the head of the ulcerative process, indicating the 
intensity and rapidity of the destructive force. 


The Behaviour of the Surrounding Epidermis. 

Wolbach and Todd first drew attention to the 
great proliferation of the epidermis around ulcers. 

Figure XXII shows this proliferation to be due 
to an increase in the thickness of the prickle cell 
layer. Normally, mitosis does not occur in this 
layer, so that it is highly probable that the thick 
ness must be due to increased activity in the 
stratum germinativum. There is a complete 
absence of any inflammatory reaction or cellular 
invasion, except immediately adjoining the ulcera 
tive process, which suggests that the thickened 
epidermis precedes the tropical ulcer. 


At this stage it is of interest to review the 
histology of the skin in human pellagra. Wood 


(1912) quoted the findings of Griffini, who examined 
the skin during the desquamation stage of pellagra 
and reported hypertrophy of the stratum corneum 
with profuse scaling and hyperplasia of the rete 
malpighii. These findings have been confirmed by 
Kinnear Wilson (1914). There is thus a resem 
blance between the histopathology of the skin sur 
rounding a tropical ulcer and of the skin in the 
early desquamation stage of pellagra. 

Greenbaum (1927) reported two cases of fuso 
spirochetal disease in cases of pellagra, one in 
the auditory canal and the other in the hands and 
vulva. The latter was an acute case of pellagra 
that commenced as a severe inflammation of the 
mouth, in which secondary infection with the fusi- 
form bacilli and spirochetes took place. Sambon 
also reported spirochetes from the fluid from a 
bleb on the hand of a patient with acute pellagra. 


The Condition of the Skin of the Rats in which 
Experimental Tropical Ulcers were Produced. 
Small pieces of skin were removed from rats 
showing different stages of depilation. Actual depila- 
tion is preceded by a loss of lustre in the fur of 
the animal. 
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At this stage there is noticeable hyperplasia of 
the epidermis, especially of the rete malpighii, 
whilst the stratwm corneum is greatly thickened 
and contains many fine eleidin granules. 

The hypertrophy changes gradually to atrophy 
and thinning of the epidermis. This is to be seen 
at first in small localized areas, which, however, 
rapidly increase in size. A section of the fully 
depilated skin is flatter in outline, owing to the 
absolute reduction of the number of papille and 
to a reduction in the height of the remaining 
papille. The stratum germinativrum and _ the 
stratum mucosum disappear in places, leaving a 
thin layer of very flat cells, in which the nuclei 
have lost their structure. A _ section of normal 
skin (Figure XXIII) is contrasted with moderated 
depilation (Figure XXIV) and with advanced 
depilation (Figure XXV) The hair follicles 
present the same changes as those occurring in the 
epidermis. Many hair follicles are lined by a very 
thin layer of flattened cells with structureless nuclei 
instead of the columnar-shaped cells usually found. 


The Relationship of the Causal Microorganism to 
the Histopathology. 

Wolbach and Todd (1912) found that in sections 
of tropical ulcer stained by the Giemsa stain, the 
fusiform bacilli were grouped near the surface and 
the spirochetes were scattered throughout the 
deeper tissues. This relationship was investigated 
much more thoroughly by Smith (1933). By 
staining alternate sections with silver and a tissue 
stain he was able to confirm Wolbach and Todd’s 





excised human ulcers and from all of the experi- 
mental ulcers produced in rats. In an acutely 
spreading ulcer the spirochetes were always found 
invading the deeper tissues and ahead of the fusi- 
form bacilli. Figure XXVIII shows the spiro- 
chetes invading the subcutaneous tissues. 

Around the spirochetes there is an absence of 
extensive tissue destruction (Figure XXVI). The 
spirochetes are followed by the fusiform bacilli, 
which may be seen in palisade formation, as in 
Figures XX to XXIII. The tissue behind the 
barrage of fusiform bacilli is completely structure- 
less, as if these particular organisms had the 
capacity of completely destroying the tissues they 
attack. 


TREATMENT. 


Many methods have been advocated for the treat- 
ment of tropical ulcer. They can be divided into 
three main groups: (i) local medical treatment, 
(ii) internal administration of drugs combined with 
local medical treatment, (iii) local surgical 
treatment. 


Local Medical Treatment. 

Table XXVII indicates the numerous methods of 
local treatment that have been advocated by workers 
in the field. This table has been classified according 
to the mode of action usually attributed to the 
drugs. Thus the most important types of drugs 
used have been oxidizing agents, bactericides, spiro- 
cheticides, caustics and dyes. Had one method 
been outstandingly effective, it is reasonable to 








findings. | assume that it would have replaced all others. 
Using a silver stain and a tissue stain (hematoxy- | The method generally used by observers to gauge 
lin and eosin), T examined sections from many | the efficiency of a method of treatment was to com- 
TABLE XXVII. 
_ Local Medical Treatment of Tropical Ulcer. 
Classification of Drug Drugs. | Results. References. 
Oxidizing agents Potassium permanganate Good. Bejarano (1917), Saporte (1918), Meo (1920), 
Beurnier (1920), Finocchiaro (1915), 
Heard (1908). 
Chlorinated soda Good, Langeron (1928), Blondin (1919). 
Chlorinated soda Good. Abrahams (1923), = (1918), Vincent 


Monochloride of iodine 


Bactericides Formalin 


Quinine sulphate 


Perchloride of ‘mercury 


Iodoform (iodine) 


“ Stovarsol " 
“ Kharsivan " 
“ Neosalvarsan "" 


Spirocheticides 


“ Salvarsan " 


“ Arsphenamine " 


Bismuth 


Liquor Arsen icalis 


Tartar emetic 


Caustics Silver nitrate 
Copper sulphate 
Carbolic acid 
Dyes Methylene blue 
Acrifilavine 
Reducing agent Pyrogallic acid 
Astringents Lotio rubra. 


Emollients 


moniati. 
Miscellaneous * Distin 
Dried serum 


Hydrotherapy 


Perchloride of iron... 
ae Borict . 

Unguentum Hydrargyri Am- 
powder 


Hypertonic saline baths 


(1919), —— (1924 
Kervrann (19 
Sen (1922), Seatber (1916), Hughes (1931). 


Not effective. 
Not effective. 


Good. Sen (1922). 
Good. Innes (1931). 
Fair. ~~ (1916), Van Nitsen (1921), Meo 
(1920). 
Good. Nogue — 
Not effective. Sen (1922 
Good, Branchaert (1929), Pinto (1929), Goldberg 
ag 
Not good. Kulz 11912), 
Good. Corpus (1924). 
Good. | Burnie (1931), Manaberis (1926). 
Good. | Brink (1915). 
Good. | Mei (1920). 
Good. | Silvestro (1926), Gelonesi (1927), Goldberg 
(1917), Bejarano (1917). 
Good. | Tirdschanian (1925). 
Good, | Hughes (1931). 
Good, ee (1917), Gelonesi (1927), Kervrann 
| 
Good. | oa. (1923). 
Not effective. | Peter (1927). 
- | Good. | Edge (1921). 
. | Good. } Catacll (1920). 
| Not effective. | Sen (1922). 
Not effective. | Sen (1922). 
| Good. | Puff (1929). 
Good. Torres (1928 
Good. Shillong (1920), Walkingshaw (1930). 
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pare the average number of days spent in hospital 
by tropical ulcer patients before the introduction 
of that method with the average stay in hospital of 
the patients treated by the method reported. 
Figures were always in favour of the new method, 
a result that may have been due to the drug or to 
the enthusiasm with which the workers conducted 
the treatment. 

In a previous section it was shown that the 
causal microorganisms are spirochetes and fusi- 
form bacilli, and that the spirochetes are strict 
anaerobes. In these circumstances a drug which 
liberated oxygen or one that had a specific action 
on spirochetes would be expected to be most 
inimical to these organisms. This undoubtedly 
explains the preference for these two forms of 
treatment. 

At the bottom of Table XXVII short reference 
has been made to hypertonic saline bath treatment. 
In New Guinea a convenient and effective method 
employed by me was to use leg baths of heated sea 
water. These were used in the treatment of several 
hundred ulcers. Once an ulcer was clean and free 
from discharge it was strapped with adhesive 
plaster, with or without the use of a stimulating 
ointment. This method was introduced into New 
Guinea by Dr. Holland, of Kavieng. 


Internal Administration of Drugs Combined with 
Local Treatment. 

The majority of the drugs used in conjunction 
with local treatment have been preparations of 
arsenic and have apparently been selected for their 
well-known spirocheticidal action. The list of 
drugs which have been used is shown in Table 
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decade ago. The experience of present-day workers 
is that the internal administration of the organic 
arsenicals has no effect upon the course of a 
tropical ulcer. There is a possibility that those 
workers who claimed to have achieved such good 
results from the use of arsenicals may have been 
treating cases of frambesia. Vaccine therapy 
apparently has no effect on the course of a tropical 
ulcer. 
Local Surgical Treatment. 

Local surgical treatment of tropical ulcer may 
be either by direct surgical interference or by such 
physical means as cautery and exposure to X rays. 
The cautery is apparently of use, but there is no 
evidence that X rays are of value in the treatment 
of tropical ulcers. The methods are set out in 
tabular form in Table XXIX. 

Excision followed by skin graft of the ulcer site 
has proved very successful in the hands of several 
workers. James (1932) pioneered this method in 
the Austral-Pacific zone, and I was privileged to see 
the work and excellent results obtained by Dr. 
James in New Guinea. The interval in hospital of 
an ulcer patient was reduced to less than three 
weeks, and the resulting “scar” was much firmer 
than that obtained by medical treatment and 
strapping. 

In a previous section the suggestion was advanced 
that tropical ulcers developed in tissue which was 
already pathological, owing to the low reduction 
potential of such tissue. A rapid cure should there 
fore be expected when the ulcer and the surrounding 
pathological tissues are removed and the base of the 
wound is covered with healthy skin grafts. 
Undoubtedly this form of treatment is ideal in the 


XXVIII. Most of the records claiming satisfactory chronic indolent ulcer which follows the acute 
results with these drugs were made more than a_ tropical ulcer. 
TABLE XXVIII 
Treatment by Internal Administration and Local Application 
Classification of Drug. Internally Administered Drug Locally Applied Drug Result Reference 
Spirocheticides ** Salvarsan “’ lodoform Good Breinl (1915) 
* Salvarsan ” Not stated Good Rodenwaldt (1912), Hallenberger 
(1912). 
* Neosalvarsan "” Powdered “* Novarsenobenzol ” Good A postolides (1922), Maciel (1929), 
Taramelli (1930) 
“* Neoarsphenamine " ** Neoarsphenamine ” Giood Jimenez (1028) 
** Novarsurol ” ** Novarsurol " Good Fischer (1930) 
Bismuth Bismuth Good Houssiau (1924), De Paoli (1930) 
“ Galyl”’. Saline baths Good Crichlow (1920) 
Tartar emetic Not stated Good Moustardier (1932), Kervrann 
(1919) 
Tartar emetic .. : : Not stated Not effective Sen (1922) 
Vaccine Vaccines from organisms re- Not stated Not effective Van Nitsen and Walravens 


covered frem ulcer 


(1922), Pons (1925) 


TABLE XXIX 


Classification of Method. Method. 


Surgical . | Excision and skin graft .. 
Curettage 

Physical Cautery 
c rays 


Treatment of Tropical Ulcers by Surgical Methods. 


' 
| Results | Reference 
Good | Lister and Thompson (1921), James (1932), Anderson 
| and Roberts (1932), Brennan (1930), Burnie (1931), 
Bouvallet (1920) . 
Good. | Lister and Thompson (1921), Howard (1908 and 
1920), Braithwaite (1931) 
Good. | Soprano (1914), Spick (1917) 


Not effective. Heymann (1917), Kerby (1932). 
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General Treatment. 


In addition to the specific treatment directed at 
the ulcer, steps should be taken to improve the 
state of nutrition of the natives, 

James (1934) tried intensive feeding with ced 
liver oil without the local application of any drugs 
to the ulcer and failed to influence its course. 

In a series of twenty-four cases of tropical ulcer 
I selected twelve alternate patients, who, in 
addition to local treatment to the ulcer, received 
concentrated yeast extract. Although in the selected 
cases the ulcers healed more rapidly than the 
controls, the difference in the rate of healing was 
not significant. The reason for this may be either 
than an insufficient number of patients was treated 
or that the time taken for an ulcer to heal was too 
short to be significantly influenced by the addition 
of vitamins in large quantities. 

Experiments were conducted to ascertain the 
effects of vitamin feeding on rats in which tropical 
ulcers had been produced. When an ulcer had fully 
developed the rat was given six times the prophy- 
lactic dose of yeast extract for a period of ten days. 
At the end of this period the skin had regained its 
lustre, the fur had improved in appearance and the 
ulcer had commenced to heal. Healing could always 
be rapidly stimulated by removing the crust from 
the surface of the ulcer, thus allowing free access 
of air to the base. 

These results suggest that intense local treatment 
by excision and skin grafting is most effective in 


securing immediate results, and that, while a 
chronic vitamin deficiency may produce tissue 
changes allowing ulcer formation, any intense 


feeding to replace such vitamin deficiency will not 
produce rapid healing of the ulcer. 


PROPHYLAXIS 


The prophylaxis of tropical ulcers presents a 
very involved and difficult problem, embracing many 
phases of local native administration. There are 
three avenues of approach, namely: (i) the improve- 
ment of the general nutrition of those tribes 
affected, (ii) the removal of the reservoir of infec- 
tion, (iii) the prevention of simple wounds from 
developing into tropical ulcer. 


The Improvement of the General Nutrition of the 
Tribes Affected. 

The improvement of the standard of general 
nutrition of the native labourers employed by 
Europeans is relatively easy, and can be achieved 
by the selection of a satisfactory diet, which the 
overseers can be encouraged to feed to their labour 
lines. In New Guinea many plantation owners have 
seen the wisdom of growing sweet potatoes, taro 
and other native crops for the labourers, with the 
resulting disappearance of ulcer patients from the 
sick lists. 

The village native presents another and more dif- 
ficult problem, the solution of which lies more in 
the hands of the agriculturist than of the sanitarian. 


In New Guinea selected natives are trained at a 
central experimental station in the art of scientific 
crop production, in the hope that the standard of 
living may be ultimately raised. 


The Removal of the Reservoir of Infection. 


The custom of chewing betel nut prevails through- 
out the coastal and subcoastal districts of Papua 
and New Guinea. Kirkpatrick (1935) found sup- 
purative gingivitis very common amongst these 
natives. I recently (Clements, 1936) visited the 
mountain plateau of central Papua, where the betel 
nut palm does not grow, and hence the natives do 
not chew the nut; here suppurative gingivitis was 
not found. 

The habit of chewing betel nut occupies such a 
prominent place in the life of these Manus natives 
that to attempt to prohibit it would be an impos- 
sibility. Thus it would seem that this reservoir of 
infection must remain. 


The Prevention of the Development of Simple Wounds 

into Tropical Ulcer. 

The prevention of the development of simple 
wounds into tropical ulcer can be achieved by 
prompt attention to any scratch or cut and its 
treatment with an antiseptic, such as tincture of 
iodine. While this is possible amongst plantation 
labourers, and many plantation managers do con- 
duct the weekly inspections, when all cuts and 
superficial wounds thought by the native to be 
trivial are treated, the village native again presents 
a difficult problem. The policies of the administra- 
tions of both New Guinea and Papua are to station, 
if possible, in every village, certainly every large 
village, a native who has had some training in 
simple first-aid procedure. This native is supplied 
with a collection of simple drugs, lint, wool and 
bandages. His task is the first-aid treatment of 
the villagers. This works satisfactorily where the 
trained native is efficient and energetic and the 
village consists of a collection of houses grouped 
together. When, however, the village consists of 
houses scattered miles apart, it is an impossible 
task for the native medical assistant to render first 
aid except in serious cases. 

The problem of prophylaxis has been presented 
from the New Guinea and Papuan aspect; but from 
my experience of native administration I should 
think that the problem is equally difficult amongst 
all native races. The greatest hope lies in slowly 
raising the standard of living of those natives 
amongst whom ulcers occur most frequently. 
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Reports of Cases. 





CHOLECYSTOGRAPHY IN DISEASE OF THE 
GALL-BLADDER. 





By D. G. Mair.anp. M.B., B.S., B.Sc., D.R. (Edinburgh), 
Honorary Assistant Radiologist, Sydney Hospital. 





Tue following cases are of interest clinically, when 
correlated with the findings at operation, and also serve 
to indicate the diagnostic limitations of Graham's test 
under certain conditions. 


Case |. 


R.B., a female, aged sixteen years, suffered several 
attacks of rather acute pain on the right side of the 
abdomen, accompanied by vomiting and slight rise in tem- 
perature, with some rigidity of the right rectus muscle. 
A diagnosis of acute appendicitis was made and operation 
was performed. An inflamed appendix was removed. Two 


months after operation a similar attack occurred. There 
was no evidence or history of jaundice. Palliative treat- 
ment was carried out and the patient recovered. Later, 


a similar attack occurred, and soon afterwards Graham's 
test was carried out. The gall-bladder was found to be 
functioning quite satisfactorily; but after a fatty meal a 
number of transradiant gall-stones were apparent in the 
fundus of the contracted gall-bladder. 


Case Il. 


M.C., a female, aged fifty-five years, had suffered from 
attacks of dyspepsia over a number of years, with dull 
pain in the right hypochondrium and beneath the right 
shoulder blade. The attacks were associated with nausea. 
There was no history of jaundice. A diseased gall-bladder 
was suspected. Graham’s test was carried out and the 
gall-bladder was found to be functioning poorly, contrac- 
tion after a fatty meal being sluggish, and the shadow 
was mottled. A diagnosis of cholecystitis with a number 
of transradiant gall-stones was made. (A second opinion 
was obtained, with the same result.) At operation no 
gall-stones were found. The gall-bladder wall was slightly 
thickened and the mucous membrane very rugose. This 
thickened mucosa produced the apparent mottling which 
suggested the presence of transradiant calculi. 


Case Ill. 


C.S., a female, aged forty years, suffered from attacks 
of fairly acute pain on the right side of the abdomen, 
accompanied by vomiting, without evidence of jaundice; 
clinically, a diagnosis of biliary colic was made. Duo- 
denal ulcer and acute appendicitis were also considered. 
X ray examination after a barium meal revealed no abnor- 
mality of the stomach or duodenum, but gave a strong 
suggestion of the presence of a diseased appendix. 
Graham’s test was also carried out and the gall-bladder 
was found to be functioning satisfactorily, a shadow of 
normal density and outline being obtained. Two hours 
after the administration of a fatty meal contraction was 
most satisfactory, and a clear demonstration of the fundus 
of the gall-bladder showed no apparent areas of trans- 
radiancy. A diagnosis of chronic appendicitis was there- 
fore made. At operation a chronically inflamed appendix, 
with adhesions, was found; but, in addition, the gall- 
bladder contained a number of millet-seed calculi. (These 
calculi often contain-slight calcium content, and therefore 
do not show any difference in contrast with the dye to 
indicate their presence.) 


Compare this case with Case IV. 


Case IV. 


The patient was B.G., a female (previous history 
unknown). During a barium meal examination a dense 





shadow was noted to the right of the duodenum. A 
plain X ray film showed the shadow to be the size and 
shape of a normal gall-bladder after a Graham's test, 
except that the shadow was “sandy”. At operation the 
gall-bladder was almost completely filled by minute calcified 
calculi. This case might have been a little puzzling to 
the uninitiated had Graham's test been carried out first 
and the added information of contractility after a fatty 
meal been omitted. 


Case V. 


K.B., a male, aged fifty-two years, had no history of 
jaundice, but chronic dyspeptic symptoms over a number 
of years. Biliary calculi were suspected and Graham's 
test was carried out. The gall-bladder was found to be 
functioning poorly and a number of transradiant areas 
similarly placed in all X ray films were observed. A 
diagnosis of cholecystitis and transradiant calculi was 
made. At operation no gall-stones were found; but there 
was cholecystitis with cystic degeneration of the lining 
mucosa. 


Discussion. 


Summarizing the above cases, the following facts may 
be recalled to mind. 

Cholelithiasis is a disease of the young with, usually, 
middle-age manifestations. With careful radiographic 
technique two hours after the administration of a fatty 
meal, the presence of small transradiant calculi in an 
apparently normally functioning gall-bladder can be 
demonstrated in the fundus of the contracted organ. When 
there is only a very mild degree of cholecystitis, function 
is only slightly impaired, and the shadow obtained by 
Graham’s test is practically indistinguishable from the 
normal. In such circumstances contraction may be some 
what sluggish and small calculi that are slightly opaque 
may Dot cast a shadow of sufficient contrast density to the 
dye to make their presence apparent in the X ray film. 
It is in these cases (for example, Case III) that clinical 
evidence of biliary colic must outweigh the radiographic 
findings. Obesity of the patient, however, plays a great 
part in diminishing the clarity of the faint differential 
shadows. 

Apparent transradiancies in 
must be differentiated 


the gall-bladder shadow 
from extrinsic gas shadows over- 


lying it. These are never constant in all films, or on 
slight rotation of the patient. 
Intrinsic transradiancies are most frequently due to 


calculi, but are occasionally due to rugose mucosa or even 
cystic mucosal degeneration. Cholecystitis, however, is a 
constant feature accompanying such shadows. 

Finally, the important information obtained by further 
examination two or more hours after a fatty meal cannot 
be omitted, to ascertain the degree of muscular con- 
tractility of the gall-bladder wall. 


——E——E 


Reviews. 





CYSTOSCOPY AND UROGRAPHY. 





THE first edition of Dr. J. B. Macalpine’s “Cystoscopy”, 
published in 1927, filled a genuine need in surgical 
literature. Had no second edition appeared, this book 
could still with advantage occupy a place in the medical 
library of every surgeon who at any time undertakes 
cystoscopy. In view of the advances made in the field 
of urology in the past few years the author has published 
a second edition, with a slightly modified title’ The 





1“Cystoscopy and Urography”, by J. B. Macalpine, F.R.C.S.; 
Second Edition, revised and enlarged; 1936. Bristol: John 
Wright and Sons Limited. 8vo, pp. 491, with 297 
illustrations in the text and 14 coloured plates. Price: 30s. net. 








646 THE MEDICAL JOURNAL OF AUSTRALIA. 


Novemspsr 7, 1936. 





result is a book that covers, in a comprehensive manner, 
every aspect of the subject and is a credit to its author 
and to British urology. 

A detailed consideration of the wealth of information 
it contai is impracticable here. The author states in 
his pref that he gives much detail when describing 
the technique of cystoscopy, in the hope of helping those 
surgeons ‘who, because they make only occasional use of 
the cystoscope, may make trifling mistakes, which are yet 
sufficient to spoil their attempts. Besides discussing the 
technique of cystoscopy,. however, he discusses the con- 
struction of the cystoscope, anesthesia, the indications for 
cystoscopy, the interpretation of the findings obtained, 
and the considerations on which the decision is made as 
to whether treatment of the condition found should be 
by transurethral or open surgery. The transurethral 
treatment for vesical papilloma, vesical calculus, prostatic 
hypertrophy and foreign bodies is discussed in detail. 
Separate chapters are devoted to such subjects as con- 
genital abnormalities and renal function tests. 

Considerable space is devoted to the section on 
urography, in which pelvic resorption and pyeloscopy 
receive due attention, while the chapter on excretion 
urography is an admirable exposition of the uses, limita- 
tions and present Status of this procedure. This book is 
a classic. It is essentially practical, very readable, and 
copiously supplied with illustrations of a high standard. 
It is written by a man who is a master of his subject, 
and should be in the possession of all who carry out 
cystoscopic work. 





ALLERGY AND THE NOSE. 





“ALLERGY OF THE NOSE AND PARANASAL SINUSES”, by 
French K, Hansel, should be read by all ear, nose and 
throat surgeons, allergists and other physicians.’ 

It is a comprehensive survey of the latest work per- 
formed in connexion with allergic manifestations of the 
nose and paranasal sinuses. According to the title, it 
would appear that the contents were limited to this field. 
The writer, however, has gone much further than this 
and has correlated the nasal findings with other manifesta- 
tions of allergy in the body. Nor is this dealt with in any 
brief manner. Three whole chapters are devoted to the 
study of asthma, one to headaches, and one to urticaria, 
angio-neurotic edema and eczema. Furthermore, one 
chapter deals with allergy and immunity in ophthalmology 
and another. with the allergic lesions of the external, 
middle and internal ear. 

The book opens with a simple introduction to the physi- 
ology of the nose, and the author points out that nasal 
obstructions in hot, dry rooms, a watery discharge in 
cold weather and during adolescence, the dropping back 
into the throat of secretions, and obstruction of the nose 
on the dependent side are physiological responses and not 
necessarily pathological. 

The action of the cilia is explained and the reaction of 
salts and drugs on their movement and on the mucosa 
of the nose and paranasal sinuses is described. The 
gradient of increasing activity of the cilia is from the 
roof of the nasal fossa to the floor. A 1 in 1,000 solution 
of epinephrine hydrochloride, 2% zine sulphate and 2% 
mercurochrome are definitely detrimental to ciliary 
activity, and a 0-5% silver nitrate solution is immediately 
and fatally detrimental to ciliary action. 

Mucus plays an important part, and sinusitis depends 
on the power of the mucus to prevent its own destruction 
by inspired microorganisms. 

The biochemistry of the nasal secretions and tissues 
receives careful attention. Allergic secretions, it is pointed 
out, have a higher ash value than sinus exudates, and 
contain grossly the most mucin. The hydrogen ion con- 


centration tends to remain on the alkaline side in nasal 
allergy and there is an increase in minerals found. in 
acute rhinitis and in allergy. 

In dealing with bacteriology of the nose, Hansel con- 
siders that in the etiology of the common cold it would 
appear that the infectious agents are filtrable viruses 
and that the ordinary pathogenic bacteria become acti- 
vated and play a secondary but important part. 

Cellular reactions of the tissues in allergy and in 
immunity are described, and the two types of eosinophile 
cell, those of the blood and those of the tissues, are 
explained. 

It is of value to note from a histopathological view- 
point that there is a hyperplastic state found in the 
epithelium in allergy, but this is greater in chronic infec- 
tions with proliferation of fibrous connective tissue. 

Hansel emphasizes the allergic nature of polypi and 
discusses their relation to chronic inflammation. 

One chapter is devoted to a clarification of the words 
“anaphylaxis” and “allergy”. 

The portals of entry of the sensitizing substances may 
be (a) by the placenta, (b) by breast milk, (c) the gastro- 
intestinal tract, and (d@) the nose, and the capacity to 
become sensitive to foreign substances is present in all 
human beings in different degrees. 

Biochemical changes in the blood in allergy show: (a) 
an increase in concentration of the blood during an aliergic 
attack, (b) a low sedimentation rate in hay fever (but a 
high rate in infections), and (c) increased suspension 
stability of the erythrocytes. 

Skin testing in all its methods is described and the 
evaluation to be placed upon the results is taken in 
conjunction with the clinical history and environment of 
the patient. Hansel points out that so-called vasomotor 
rhinitis, with rare exceptions, is of allergic origin. 

Radiological examination of the nasal sinuses is fully 
discussed, and the practice of basing operative indications 
upon X ray findings alone cannot be too strongly 
condemned. 

The differential diagnosis of asthma is given. 

Hansel stresses the point that removal of tonsils and 
adenoids in allergic children (and all operative measures 
generally in allergic individuals) should never be per- 
formed until allergic investigation has been thoroughly 
carried out and until the allergic symptoms are well under 
control. 

The chief lines of treatment are given as: (a) avoidance 
of the offending substances, if possible; (b) desensitiza- 
tion; (c) acid therapy; (d) radium; (e) ionization. 

This comprehensive monograph concludes with a descrip- 
tion of hay fever, its diagnosis and treatment, and the 
general methods of pollen survey of the atmosphere. 





UROLOGY IN WOMEN. 





“UroLocy In Women”, by E. Catherine Lewis, a small 
book, now appearing in its second edition, has for its 
subject those urological lesions that are either confined 
to women patients-or have a particular application to 
them. The four sections of the book deal in turn with 
the affections of the urethra, bladder, ureter and kidney, 
each section commencing with a short account of the 
anatomy of the part discussed. The book is rather larger 
than previously, consequent on the advance that has taken 
place in the knowledge of various urological lesions, such 
as obstruction at the neck of the bladder. It has been 
brought quite up to date. 

No very great pains have been taken in the selection 
of illustrations, which are not numerous; but the teaching 
is sound. The book can be recommended as a useful 
publication to all who are interested in the subject. 





1“Allergy of the Nose and Paranasal Sinuses”, by F. K. 
Hansel, M.D., M-S.; 1936. St. Louis: The C. V. Mosby Com- 
pany; Melbourne: W. Ramsay (Surgical) Proprietary Limited. 
Super royal 8vo, pp. 820, with illustrations. Price: 63s. net. 





1“Urolo in Women: A Handbook of Urinary Diseases in 
the Female Sex”, by E. Catherine Lewis, M.S., F.R.C.S.; 
Second Edition; 1936. London: Bailliére, Tindall and Cox. 
Medium 8vo, pp. 108, with illustrations. Price: 6s. net. 
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CLINICAL PATHOLOGISTS. 





Tue time has surely long passed when medical 
practitioners should be reminded of the value of 
pathological investigation in the conduct of their 
practices and hence of the need for maintaining a 
high standard of efficiency among clinical path- 
ologists. If they do forget, some calamity may 
remind them that, had they invoked the aid of 
clinical pathology, a wrong diagnosis might not 
have been made, an unnecessary operation or pro- 
longed course of treatment might have been avoided, 
a life might have been saved. Probably the pen- 
dulum has swung too far in the opposite direction 
and test tube diagnosis is such a fetish with some 
practitioners that they have become less proficient 
in ordinary methods of examination and have to a 
certain extent lost that most valuable gift—their 
clinical sense. Some physicians and general prac- 
titioners have for various reasons taken the trouble 
to study clinical pathology and are,able to under- 
take many necessary laboratory examinations. 





Incidentally it is significant that the New South 
Wales Post-Graduate Committee in Medicine has 
arranged to hold in November, 1936, a course in 
clinical laboratory methods, a course that should 
prove extremely valuable to country practitioners. 
Most practitioners, however, have neither the time 
nor the inclination to undertake laboratory investi- 
gations, and they therefore seek the help of clinical 
pathologists. 

The clinical pathologist, more than any other 
specialist in medicine, is dependent on the goodwill 
of his brother practitioners; and he is often treated 
with scant courtesy. In this respect he is in worse 
case than the radiologist. Both pathologist and 
radiologist are too often treated like a so-much-in- 
the-slot machine and are sometimes expected to 
make a diagnosis on which the clinician may build 
up his reputation. But the radiologist at least 
sees the patient; the pathologist often does not. 
The pathologist is by no means always supplied, 
as he should be, with the full clinical history of the 
patient. And—although perhaps this is a side 
issue—when an important or arresting case is to be 
reported, the clinician gets most of the credit, while 
the pathologist,.whose report more often than not 
is the basis on which the fabric of the story is built, 
receives perhaps little more than passing reference. 
That the labourer is worthy of his hire is true of 
pathologists no less than of clinicians or of any 
other workers. This is often forgotten by the 
clinician. It is remarkable how many patients can 
afford to pay fees to a clinician, but, according to 
the same clinician, cannot afford to pay anything 
at all for pathological investigation. That this is 
true is shown by the large numbers of examinations 
that are undertaken for clinicians at government 
laboratories where no fees are charged. So great, 
for example, has been the demand on the services 
of the Microbiological Laboratory at the Depart- 
ment of Public Health, Sydney, that the Director- 
General has issued a notice in which he points out 
that the laboratory undertakes work for public hos- 
pitals and “for the medical attendants of persons 
unable to afford fees for the carrying out of such 
work by private practitioners”. Unfortunately it 
is not only the government laboratory, with its free 
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service, that invades the field of the practising 
clinical pathologist. in Victoria we have the 
anomaly of a Department of Bacteriology in the 
University of Melbourne, a department in a 
university teaching school, commercializing its 
activities in order to provide for its maintenance, 
and entering into active competition with the 
graduates that it launches into practice. It is high 
time that clinicians asked themselves whither all 
this is leading. Clinicians are largely responsible 
for the present position; and they are loudest in 
protest when any attempt is made to divert from 
them a group of patients or a type of practice that 
Perhaps the 


knowledge that by continuing the present customs 


in their opinion should be theirs. 


they are establishing firmly a practice that will 
eventually react on themselves may lead them to 
reconsider the position of the clinical pathologist 
so that he may maintain his efficiency and give to 
them the service that he is so well qualified to give. 


A final word in regard to fees. No clinician 
should ask a free government laboratory to under- 
take work on behalf of a patient from whom he is 
receiving full fees. He should charge the patient 
intermediate fees and ask the clinical pathologist 
to accept intermediate fees; the pathologist will 
not disappoint him. Further, no clinician who is 
receiving full fees from a patient should ask a 
clinical pathologist to carry out work for him at 
Greed 
reprehensible of human qualities; it is particularly 


revolting in members of a liberal and learned 


intermediate rates. is one of the most 


profession. 


Current Comment, 


THE USE OF NON-VOLATILE NARCOTICS IN 
ANIMALS. 


Ir is long since the Royal Society of Medicine 
first included within its scope a _ section for 
* deliberation upon the facts and problems of com- 
parative medicine. This section is now under the 
able presidency of J. C. G, Ledingham, and the 
journal’ publishes an interesting paper which 





oson Proceedings of the Royal Society of Medicine, May, 





clearly shows that veterinary surgeons who are 
forced to operate on animals face problems entirely 
differing from those which confront those who are 
concerned only with the human subject. In this 
paper Professor J. G. Wright points out that the 
surgeon operating on the human body has not to 
make allowance for difference in species: ‘the 
patients of a veterinary surgeon may be either a 
two-thousand-pound racehorse or a_ two-pound 
kitten, contentedly purring inside an old hat. 
Again, the quantity of a drug required to produce 
hypnosis in man may result in the production in an 
animal of wild excitement or uncontrollable frenzy. 


For obvious reasons, non-volatile anesthetics have 
been used on the lower animals by veterinarians 
ever since the time of their introduction into the 
field of human anesthesia. Animals are greatly 
alarmed and struggle violently in the presence of 
irritating vapours, such as those of chloroform or 
ether. The risks of operation are greatly increased 
by this frantic fighting, which may give rise to 
syncope at an early stage. It also introduces the 
grave risk of an overdose, almost immediately fol- 
lowed by bulbar paralysis. We have to remember 
also that in the human subject we may use local 
anesthetics for many minor surgical undertakings ; 
in animals we are forced to employ narcosis, not 
only to abolish the fear of restraint, but also to 
lessen the chances of movement during the opera- 
tion. Luckily, we are faced in animal anesthesia 
by no problems related to the use of alcohol or to 
the danger of exophthalmic goitre ; and the presence 
of hyperglycemia is very rare. 

Only drugs belonging to the alipathic—the “open 
chain” or fatty—series of hydrocarbons are of fixed 
use in animal anesthesia. Their use began at the 


- beginning of the century, when Sir Frederick 


Hobday first employed chloral hydrate and mor- 
phine as animal anesthetics. Only since those 
times, in fact, only during the past six or seven 
years, have the newer narcotics (“Avertin”, “Nem- 
butal” and “Sodium evipan”) come into notice, 


Chloral hydrate finds its chief field of use in 
operations upon the horse, in which it is mainly 
used as a narcotic, but sometimes as a general 
anesthetic. It may be given intravenously, 
administered per rectum, or poured into the 
stomach through a stomach-tube or a drench. The 
dose is three-quarters of a grain per pound of body 
weight, which means about two ounces of the drug 
for an average hack or hunter. Thus when it is 
given to a healthy animal and on an empty stomach, 
a condition of light narcosis is soon reached. If 
compelled to move, the horse may sway, flounder 
and fall. The stomach-tube offers the best method 
of administration. The chloral hydrate, dissolved 
in one to two gallons of warm water, is poured 
down the tube inserted through the nostril. Absorp- 
tion is rapid, and narcosis is at its maximum in 
twenty minutes. Minor operations may then be 
performed under local or regional anesthesia, or 
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chloroform may be administered if general anzs- 
thesia is required. The excretion of the chloral 
hydrate is very rapid—an important point, since a 
partly narcotized horse may flounder about and 
needs constant watching until fully conscious. As 
to intravenous injection, three-quarters of a grain 
per pound of body weight produces a maximum 
narcosis in the horse in four to five minutes. A 
full anesthesia follows and the animal is unable 
to stand before the lapse of two or three hours. 
The intravenous route is much used on the Con- 
tinent, where the animal is usually cast before 
injection begins. The intravenous method has never 
become popular in England; the drug in the con- 
centrated form (a dilution of 10% to 20%) used 
for the intravenous method will, if allowed to reach 
the perivenous tissues, produce a periphlebitis or 
abscess. All observations show that horses tolerate 
the drug well. No evidence of damage to the liver 
or myocardium is known. It may be that the 
margin between the full anesthetic dose and the 
paralytic dose is small, but it is certain that chloral 
hydrate is the best non-volatile narcotic for the 
horse at present known. 

In contrast, the most valuable narcotic drug in 
canine surgery is morphine. It may be employed 
as an analgesic or as a narcotic to facilitate opera- 
tions under local anesthesia. Until recent times 


morphine and chloroform or morphine, chloroform 


and ether in sequence were the accepted drugs for 
inducing anesthesia in the dog amongst English 
veterinarians. The narcotic dose has usually been 
considered as being from one-quarter of a grain to 
three grains. This dose, however, may be greatly 
exceeded, since the dog is noticeably tolerant to 
morphine. Yet it is true that the dosage once 
recommended was one-thirtieth of a grain per 
pound of body weight. The clinical picture of a 
dog in a state of morphine narcosis is confused by 
the very complex pharmacological reactions of the 
drug. The depression of the cerebral cortex brings 
on stupor and locomotor incoordination. If the 
surroundings are quiet, the dog sleeps; but he is 
easily roused, more especially into a condition of 
almost maniacal excitement. The action of the 
drug is more pronounced in young animals than in 
adults; puppies often exhibit a total loss of con- 
sciousness and of reaction to painful stimuli. Some 
symptoms of narcosis will persist for twelve hours 
or more, but recovery is perfect and without 
undesirable after-effects. Emesis is often copious, 
and the vagal centre may be stimulated so that the 
heart is slowed. The respiratory centre is depressed, 
as is the vasomotor centre, to produce a fall in 
body temperature. Salivation is copious and 
defecation seemingly endless. The pupil, charac- 
teristically, is constricted. 

In the horse morphine may be used for the relief 
of pain, but is valueless as a narcotic. In large 
doses it causes alarming excitement, the worse 
because of the size of the animal. A morphinized 





cat will sleep if allowed to remain perfectly quiet. 
Let anybody wink, however, and the animal becomes 
what can only be described as a tornado with fur 
on it. Eyes ablaze, and spitting, it rages round 
the room, up the walls and, one would almost 
imagine, across the ceiling, leaving behind it a 
trail of broken crockery and tendrils of torn wall- 
paper. Morphine is not used as a narcotic in the 
cat. 


Before “Avertin” was first introduced in 1929 
there was no reliable non-volatile narcotic for the 
cat. Phenobarbital and “Chlorbutal” proved after 
repeated trials to be too toxic. The discovery was 
made, however, that if a dose of “Avertin” of 0-3 
gramme per kilogram of body weight in 3% solution 
were run into the cat’s colon, the result was anzs- 
thesia in 60% of cases and deep narcosis in 40%. 
In this latter category, inhalational anesthesia 
might easily be induced and indefinitely continued. 
It was found also that young animals were less 
susceptible to “Avertin” than adults, and that in 
the immature animal the dosage might with safety 
be increased to the figure of 0-4 gramme per kilo- 
gram of body weight, this phenomenon being due 
perhaps to the factor of basal metabolism. In these 
conditions the agent was very shortly in general 
use amongst veterinarians. It was found that 
narcosis was deep at the end of fifteen minutes, 
lasted for as long as two hours, and recovery was 
often incomplete at the end of twenty-four hours. 
The new narcotic’s greatest value was concerned 
with operations about the face, head and mouth. It 
soon became certain that in the use of “Avertin” 
the margin between the anesthetic and paralytic 
dose was very narrow. Catastrophes occurred in 
animals with unsuspected diseases of the liver, and 
in such as had undergone long fasts. Wright states 
that in one hundred routine cases, largely cases 
of serious sepsis, the death rate was 5%. It has 
been shown that “Avertin” has a toxic action on 
the liver, resembling that of chloroform, and that 
necrosis may be well advanced without obvious 
clinical signs and symptoms. The dosage of 
“Avertin” in dogs has to be increased (0-4 
to 0-6 gramme per kilogram). Unfortunately, in 
some large dogs the fluid acts as nothing more 
than an enema; sometimes the narcosis is suc- 
ceeded by raging outbursts of frenzy; the duration 
of narcosis is brief—often not much over an hour. 
The general view is that “Avertin” is too toxic 
when given in anesthetic doses to warrant its 
replacing the barbiturates. 

“Nembutal” was first used in the United States 
of America in 1930 as a general anesthetic for 
animals, the suggested dose being one-fifth of a 
grain per pound of body weight by intraperitoneal 
injection. It was soon discovered that this amount 
was suitable for dogs weighing between 25 and 50 
pounds, but had to be relatively increased for 
smaller animals. It has been alleged by some 
investigators that the dosage depends on the surface 
area of the subject. One thing which may be safely 
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affirmed is that in diseased animals the toxic action 
of “Nembutal” is greatly reinforced. The degree 
of toxemia due to disease is difficult to assess, and 
as a corollary so is the dosage. In truth, any 
method which requires the computation of a non- 
volatile anesthetic is a bad method and should be 
replaced, in the case of “Nembutal”, by clinical 
observation of the degree of anesthesia as the intra- 
venous administration of the drug slowly proceeds. 
By this method it becomes possible to produce safe 
anesthesia in every animal not on the point of 
death at the time the injection of the “Nembutal” 
begins. By such means the mortality in animals 
which suffer from degenerative changes in the liver 
as the result of sepsis may be reduced by one-half. 
The injection (one grain in one cubic centimetre) 
should be given slowly through the recurrent tarsal 
vein of the dog or through the radial vein of the 
cat. “Nembutal” strongly accelerates the pulse 
and is far less toxic to the myocardium than is 
chloroform, as shown by its failure to produce ill- 
effects when employed on aged dogs. A remarkable 
fact is that it is impossible to produce “Nembutal” 
poisoning, at least in a chronic form, in rats. 
Intravenous administration of “Nembutal” has 
been highly successful in cats, but the results of 
oral administration are uncertain, owing, perhaps, 
to absorption of the drug in the liver. “Nembutal”, 
as used for operations on the horse, has the dis- 
advantages (a) that the dose of 200 grains required 
is extremely expensive, and (b) that the time of 
recovery may be as long as six hours. Otherwise 
“Nembutal” is an excellent. narcotic from every 
point of view. 

“Evipan sodium”, now so popular for work in 
the human subject, is the most recently introduced 
agent to be employed in animal narcosis, It is a 
safe drug, but its action is transitory. Only too 
often the period of recovery is associated with 
frantic and prolonged struggling. This feature has 
forced many veterinarians to forswear its use. 

We have ventured to offer this commentary upon 
the work of a noted English scientist in order that 
readers may further appreciate that comparative 
medicine has aspects of great interest and, further, 
that some country practitioners may be able to 
come to the assistance not only of the pastoralist, 
but, when no veterinary aid is at hand, of the 
pastoralist’s beasts. 





RABIES AND VAMPIRE BATS. 





A vAMPiIRE is a restless spirit that nightly leaves 
the grave of its corporeal host and sucks the blood 
of sleeping men. It is the more terrifying because 
it is usually the wraith of some departed wizard or 
witch or some wretch who has met a sudden and 
violent end. Bats have always been associated in 
the superstitious mind with evil. A bat that sucks 
blood—a vampire bat—must then be a dreadful 
thing. One pictures the lone adventurer in South 





America, lying fearful in his hut at the black hour 
of midnight, while from the jungle all around come 
huge creatures on silent wings, thirsting for his 
blood, The truth is not so exciting. There are large 
bats known as vampires; but they do not suck 
blood. The blood-sucking (or rather blood-lapping) 
bats are little more than three inches in length; 
they prey on stock and, not infrequently, man, and 
they are often able to make a wound so skilfully as 
not to awaken their victim. It is said that they 
shave off a sufficiently thick slice of epidermis to 
cause capillary oozing, drink their fill, then seal 
the wound with their saliva. It seems almost 
incredible that a vampire bat could be so gentle 
and considerate. At any rate, it is said that if the 
bat is disturbed at its meal, it flies off, leaving the 
wound unsealed and bleeding. In “Wild Life of 
Our World” (Collins), W. 8. Berridge states that in 
spite of the superstitious terror they inspire, vam- 
pire bats are not dangerous to human beings. The 
same author quotes Bates as saying: “The vampire, 
however, is the most harmless of all bats, and its 
inoffensive character is well known to residents on 
the banks of the Amazon”. In the light of recent 
knowledge these two statements require modifica- 
tion, and it seems that the dread of these creatures 
has something more than superstitition as its 
foundation. J. L. Pawan in a recent paper dis- 
cusses the transmission of rabies by vampire bats 
(Desmodus rotundus murinus Wagner, 1840) on 
the island of Trinidad.’ In 1931 and 1932 Hurst 
and Pawan described an outbreak of “acute spread- 
ing myelitis in the island of Trinidad, caused by 
the virus of rabies and affecting 17 human beings 
and 450 animals”. They suggested at that time 
that bats were the vectors. Their opinion was 
strengthened by the fact that bats, normally noc- 
turnal in their habits, had been seen to attack stock 
during the day-time. The epidemic has continued. 
To the’ time when Pawan’s paper was written 
2,000 animals and 53 human beings had died of the 
disease ; there has been no recovery. No dogs have 
been affected; apparently either the dogs of 
Trinidad are immune to the particular strain of 
the virus or the bats do not attack dogs. 

An outbreak similar to that in Trinidad, save 
that no human beings were affected, occurred some 
years earlier in Brazil. It was proved by Carini 
and by Haupt and Rehaag to be caused by the virus 
of rabies. Haupt and Rehaag, in 1921, expressed the 
belief that the disease was spread by bats. An 
interesting feature of their investigations was that 
they found the infection in Phyllostoma super- 
ciliatum Burmeister (1854), which normally does 
not attack animals. As the stomach of this bat con- 
tained blood, they assumed that it was capable of 
transmitting the infection. Certain vegetarian bats 
were found to be infected in the Trinidad epidemic; 
Pawan suggests that the infection is transmitted 


to them by the bites of other bats. 





2Annals of Tropical Medicine and Parasitology, April 8, 
936. 
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A feature noted by Pawan in the Trinidad 
epidemic was that infected human beings felt the 
first symptoms in the toe or other part of the foot. 
The toe is the part most frequently attacked by the 
bat. In one instance a mother was bitten on the 
elbow and her child on the foot, on the same night; 
the mother’s first symptoms appeared in the elbow 
and the child’s in the foot. Negri bodies were found 
in a number of captured bats, and the infection was 
transmitted to laboratory animals by inoculation. 
All persons but one who contracted the disease gave 
a history of having been bitten by vampire bats. 
No person who had been bitten contracted the 
disease if he was vaccinated against it. Animals 
adequately protected against attacks by bats did 
not become infected. 

It is difficult to discover how the epidemic 
originated. It may have been carried by bats from 
the mainland of South America; it has been sug- 
gested that the first bat became infected by the bite 
of a rabid dog. On the other hand, there may have 
been some long-existent unrecognized local source 
of infection. In the history of the colony there are 
records of the abandonment of attempts at settle- 
ment owing to the ravages of bats on stock. Again, 
in 1889, a distinguished chemist died of “acute 
ascending spinal paralysis” when he was engaged 
in dissecting vampire bats with the object of 
examining their stomach contents. In the eighteenth 


century it was stated that cattle introduced into | 


Ecuador and other places were exterminated by 
bats. Bats may or may not have been responsible 
for these various disasters; if they were, it was 
by the transmission of some infective disease. It 
is possible that rabies has existed as a disease of 
vampire bats for centuries, breaking out from time 
to time as an epizootic among bats and their 
victims. 

The study of rabies in the past has led, directly 
and indirectly, to great advances in medical know- 
ledge. This latest research is at least of very great 
interest and as a story is worthy of a place among 
the many great stories in medical history. 





THE MANAGEMENT AND PROPHYLAXIS OF 
SEPTIC ENDOCARDITIS. 


Ir has been said that doctors should throw their 
entire energies into research upon the fatal illnesses 
of mankind and not interfere so much with those 
which tend to a spontaneous cure. In a short life 
it is tempting to abandon to a future generation 
the solution, of such apparently hopeless yet well- 
tilled ground as is represented by cancer in its 
later stages, leuchemia, septic endocarditis and so 
forth, and to concentrate upon more promising 
refinements in treatment. Lord Horder, however, 
laboured early in his career at the investigation of 
septic endocarditis, a subject which had also 








interested Osler deeply. At the current Oslerian 
Oration before the Osler Club, Horder departed 
from the historical subject usually selected and 
“re-told”, as he put it, the story of endocarditis 
lenta.' In doing so he introduced, as we have 
learned to expect, several original and provocative 
considerations which seem worthy of further 
advertisement. The first of these is the conception 
of the pathogenesis of the disease as one form of 
“focal sepsis”, analogous to a bacterial establish- 
ment or “colonization” at the apex of a tooth or 
beneath the endometrium, but discharging showers ° 
of organisms periodically into the arterial stream. 
Acknowledging such a concept, it becomes impos- 
sible to expect help from chemotherapy. Horder 
suggests that, apart from seemingly insuperable 
technical difficulties, surgical curettage of the 
infected area at a sufficiently early stage would 
appear to hold out the only possible hope of radical 
cure. Failing this, he has attempted, with the help 
of his radiological colleagues, to. activate the 
affected tissues by means of diathermy and X 
radiation. Eight patients were so treated. One, 
a sufferer from mitral disease, suffered from pyrexia 
and heavy sweating for three months. She recovered, 
but in the absence of arterial embolism the diag- 
nosis could not be said to have been indubitable. 
More recently treatment by means of emanation 
from a radium “bomb” placed over the affected valve 
was tried. Again, one patient of the series so 
treated recovered. Spontaneous recovery is not 
entirely unknown, and Horder gives the details of 
another patient, the subject of congenital pulmonary 
stenosis, whose illness began during pregnancy. 
After some twenty attacks of pulmonary infarction 
and following a number of immuno-transfusions 
she made a complete recovery. This form of treat- 
ment, known for many years, is generally futile. 
Transfusion, the exhibition of hematinic drugs and 
open air treatment are still worth pursuing, in 
spite of the heavily loaded dice against both 
physician and patient. 

Horder asks some provocative questions, sug- 
gested by consideration of those patients who have 
recovered. Is the prognosis more favourable if the 
right rather than the left side of the heart is 
involved? Is pulmonary infarction beneficial as a 
stimulant to antibody formation by the lung? 
Failing a satisfactory answer, he concludes with 
the suggestion that the effects of radium should 
continue to receive investigation and that perhaps 
a direct surgical approach to the pericardium may 
permit them to create a more definite benefit. 

Faced with such a disastrous infection, we should 
carry with us the urge to prevention, such as the 
meticulous eradication of focal sepsis in patients 
whose heart valves are undeveloped or previously 
damaged, and to stand firmly behind every effort 
to reduce the incidence of acute rheumatism and 
scarlet fever in the community. 





1The Lancet, July 25, 1936. 
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Gbstracts from Current 
Wevical Literature. 





DERMATOLOGY. 





Lymphogranulomatosis Benigna. 


Jércen Scuaumann (The British 
Journal of Dermatology and Syphilis, 
August-September, 1936) has made 
a study of lymphogranulomatosis 
benigna in the light of prolonged 
clinical observations and autopsy find- 
ings. He bases his conclusions on 


four autopsy cases. Three were studied , 


from the clinical aspect; in the fourth 
instance the diagnosis was made after 
death and no clinical observations 
were recorded. He concludes: that 
lymphogranulomatosis benigna is a 
generalized disease with a _ pre- 
dilection for the lympho-hematopoietic 
apparatus, with or without skin mani- 
festations. The disease is probably 
of a tuberculous nature. Its clinical 
symptoms and anatomical manifesta- 
tions are dependent partly on the 
nature of the agent and partly on 
special features peculiar to the 
patient. The disease may bring about 
death in its character as lympho- 
granulomatosis benigna by the 
advanced destruction of the hemato- 
poietic apparatus, by its localization 
in vital organs, by heart asthenia 
caused by the increased resistance 
that the pulmonary lesions offer to 
the work of the heart. The most 
usual cause of death is possibly a 
classical tuberculosis arising in the 
course of the disease. 


Pemphigus Vegetans. 


K. C. Bamey (The British Journal 
of Dermatology and Syphilis, July, 
1936) reports a case of pemphigus 
vegetans that illustrates the typical 
findings in this condition. He points 
out that the condition is non-syphilitic 
and that, though the Bacillus jyo- 
cyaneus is usually regarded as the 
causative organism, it has not always 
been isolated. The general upset of 
the patient appears to be out of all 
proportion to the severity of the local 
condition. The disease is fatal. 
Though cures have been reported, 
these reports must be regarded with 
suspicion because relapse is s0 
common. In the author’s case no 
treatment was of any avail except 
the use of “Germanin”. This drug, 
which is a complex organic urea pro- 
duct of Bayer, had a beneficial effect 
on the lesions; but relapse followed 
and the patient died. 


Erythema of the Ninth Day. 


Hvueu Gorpon (The British Journal 
of Dermatology and Syphilis, June, 
1936) discusses the erythema of mor- 
billiform or scarlatiniform character 
that occurs on the ninth or tenth day 
after the administration of arsenical 
drugs. Stokes classes these eruptions 
as erythema multiforme. Milian 





regards the rash as a_ biotropic 
phenomenon and thinks that it may 
represent a weakened or latent 
measles or scariet fever. The author 
records the histories of two patients 
affected by this rash (which he calls 
“E9”) and points out that the most 
important consideration is whether it 
can be sharply differentiated from the 
so-called “true arsenical” dermatitis. 
There is a general consensus of 
opinion that the rash constitutes an 
entity; moreover, its occurrence does 
not contraindicate the further adminis- 
tration of arsenic. The author thinks 
that arsenical dermatitis and the 
erythema in question have probably 
a different etiology and should be 
distinguished. The main points of 
difference in the diagnosis are found 
in the time interval between adminis- 
tration of the drug and appearance 
of the rash, the type of rash and the 
course. It is sometimes difficult to 
distinguish between “E9” and the 
danger signals of an acute arsenical 
dermatitis. Too facile a diagnosis 
of “E9” may therefore be dangerous. 


The Treatment of Syphilis. 


M. E. OperMAYER AND S. W. BECKER 
(Archives of Dermatology and Syphil- 
ology, July, 1936) point out that the 
authors of modern textbooks, in dis- 
cussing the treatment of syphilis, do 
not pay sufficient attenticn to . the 


need for rest as an adjunct to specific 


treatment. Still less reference is made 
to the general effect of specific treat- 
ment on the patient. The factors 
causing the general beneficial effect 
of anti-syphilitic treatment are: (i) 
the specific effect of anti-syphilitic 
drugs, (ii) the non-specific effect of 
anti-syphilitic drugs, (iii) the effect 
of non-specific treatment, (iv) the 
patient’s habits and way of living. 
The tonic action of the arsphenamines 
is important. Rest is as important 
in the treatment of syphilis as in that 
of tuberculosis. With the advent of 
the arsphenamine era the “chemical 
success” overshadowed other forms 
of treatment. Ultra-violet irradiation 
has a distinct influence on the involu- 
tion of syphilitic lesions. It has been 
used with success in combination with 
autohemic injections in the treatment 
of resistant syphilis. Change of 
climate and stimulation of metabolism 
and of the skin as an organ are use- 
ful. The patient’s habits and ways 
of living must be considered, for any 
one afflicted with a chronic infective 
disease should live according to a 
certain regimen if he is to receive 
the full benefit of medical treatment. 
The improvement in the feeling of 
general well-being may sometimes be 
a drawback—the patient may consider 
himself cured when he is going 
through the most critical period of 
his infection. 


Kaposi’s Varicelliform Eruption. 


A. D. McLACHLAN AND M. GILLEsPrIEe 
(The British Journal of Dermatology 
and Syphilis, July, 1936) describe an 
epidemic of sixteen cases of Kaposi’s 





varicelliform eruption. They state 
that they have found records of only 
25 cases since Kaposi originally 
described the condition in 1887. The 
epidemic occurred at Stobhill Hospital, 
Glasgow, and was confined to two 
wards of the children’s block. Of the 
sixteen patients, eight were boys and 
eight were girls: and all suffered from 
some preexisting skin affection, such 
as eczema, seborrheic eczema, 
impetigo or scabies. Five of the 
patients died. The authors conclude 
that the condition is a disease sui 
generis. Among the difficulties associ- 
ated with the etiology is the effect 
of secondary pyogenic invasion. At 
the same time the authors feel that 
it is worth while considering whether 
a streptococcus was the etiological 
factor in their cases, since it was 
in all instances the predominating 
microorganism. The view that a virus 
is responsible is largely conjectural 
and is reached mainly by comparing 
the manifestations of the condition 
with those seen in certain known 
virus diseases. 


Infantile Eczema from Cod Liver 
Oil. 


S. J. Horrman AnD H. Rattner (The 
Journal of the American Medical 
Association, August 15, 1936) record 
two cases of infantile eczema due to 
cod liver oil. One patient was a boy, 
aged twenty-two months, the other a 
girl aged eighteen months. In both 
instances the father of the patient 
suffered from seasonal hay fever. 
Both children recovered when fish 
was avoided and became affected 
later when fish was being cooked in 
the house. 


UROLOGY. 





Proliferative Urethro-Trigonitis in 
Females. 


N. HorTotomMer AND I. MIHALOVICI 
(Zeitschrift fiir Urologie, September, 
1935) hold that in every woman with 
a complaint of slight dysuria, or with 
a longer history of slight, increasing 
to severe, dysuria, consideration must 
be given to the very common condition 
of urethro-trigonitis, especially when 
the urine is clear and the vesical 
capacity is comparatively good. In 
well-developed cases the lesions com- 
monly observed with the _ cysto- 
urethroscope are the following: on 
the trigone, often as far back as the 
ureteric meati and on the posterior 
half of the internal meatus there occur 
the typical lesions of cystic cystitis; 
on the other hand, on the distal slope 
of the bladder outlet and in the proxi- 
mal portion of the urethra are seen 
polypoid mucosal proliferations. In 
the management of such cases all 
diseases and misplacements of uterus, 
cervic uteri and adnexa should first 
of all be dealt with. For local treat- 
ment, dilatation of the urethra and 
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silver nitrate instillations are suit- 
able; about 10 cubic centimetres of a 
1% solution of silver nitrate are com- 
monly employed, so that the drug 
bathes both the urethra and the 
trigone. Mucous polypi are dealt with 
by electrocoagulation. 


Atypical Renal Tuberculosis. 


R. UepetHorr (Zeitschrift fiir 
Urologie, October, 1935) reports that 
of 92 cases of renal tuberculosis in 
which operation was performed during 
the past ten years, 20 were of unusual 
type. Such atypical forms are grouped 
by the author as follows: (i) closed 
form, with complete renal destruction 
but no vesical tuberculosis; (ii) com- 
pletely: shut off form, with the forma- 
tion of a pyonephrotic sac but no 
vesical tuberculosis; (iii) incompletely 
closed form, with or without vesical 
tuberculosis; (iv) completely open 
renal tuberculosis, without vesical 
tuberculosis; (v) symptomless renal 
tuberculosis, discovered only by 
routine careful investigation prompted 
by the presence of genital tuber- 
culosis; (vi) shut-off foci of tuber- 
culosis in a kidney. 


Vesical Sphincter Sclerosis in 
Women. 


S. A. KavurMann (Zeitschrift fiir 
Urologie, September, 1935) regards as 
of basic importance the severance of 
the internal sphincter muscle of the 
bladder in sclerotic conditions of this 
muscle due to fibrosis following 
inflammatory changes. A wedge of 
tissue of greater or less width may 
be resected, but it is most important 
that the incision should be so deep 
that all fibres of the sphincter are 
cut through. In males the rectum is 
so far from the site of operation that 
it can scarcely be harmed, but in 
females the vagina is in danger. The 
author therefore advises that the 
wedge excision be made on the 
anterior or pubic aspect of the 
internal meatus. 


Urological Classification of Enuresis. 


E. M. Srenxrewioz (Zeitschrift fiir 
Urologie, February, 1936) proposes a 
special classification of nocturnal 
enuresis, which in a series of 122 
grown-up patients was found to cover 
all cases. The author’s observations 
led him to the following conclusions: 
In the majority of cases it is possible 
to observe by the cystoscope a 
passivity and relaxation of the 
internal sphincter and of the posterior 
portion of the urethra. In most cases 
there is accompanying frequency of 
micturition, with increased  excit- 
ability of the detrusor muscle, com- 
bined with a primarily normal bladder 
capacity and absence of inflammatory 
changes. When filling of the bladder 
by repeated irrigations is performed, 
the bladder capacity falls below 
normal. In nearly 80% of cases at 
puberty or later there is coexisting 
hypoplasia and hypotonicity of the 

















prostate. The author’s classification 
includes three forms. The first is 
the paretic form; this is the most 
common; the findings arc as described 
above. The second is tic spastic 
form; this is the least common. In 
this variety relaxation of the sphincter 
is absent, but bladder capacity is as 
a rule diminished; excitability of the 
detrusor muscle is very noticeable. 
The third are the mixed forms. These 
include paresis of the sphincter with 
spasm of the detrusor muscle and 
dysectasia (difficulty of expansion) 
of the sphincter with atony of the 
detrusor. The author finally notes 
that abnormalities in the lumbar and 
sacral vertebral canals were observed 
in 40% of cases, but he does not 
consider these conditions of any sig- 
nificance. The importance of the 
condition of the bladder neck and of 
the prostate should be emphasized in 
all cases of nocturnal enuresis. 


Plastic Urography. 


PLasTicC UROGRAPHY is the term 
applied by M. F. Campbell (Urologic 
and Cutaneous Review, April, 1936) 
to the photographic reproduction of 
urograms in which the _ injected 
urinary tract stands out as a bas- 
relief rather than a flat silhouette. 
The method is not new, but its appli- 
cation to urography is a novelty. A 
positive film is first made from the 
urographic negative. The finished 
picture is made by printing through 
the superimposed negative and posi- 
tive films, the two films being slightly 
offset. Sometimes the result is a 
pseudo-stereoscopic picture, that is, 
the effect is one of excavation rather 
than bas-relief. 


Acidification Therapy and Bacillus 
Proteus Infections. 


A WARNING is issued by R. Chute, 
junior (New England Journal of Medi- 
cine, April 30, 1936), against the use 
of acidification therapy for the treat- 
ment of urinary infection when the 
Bacillus proteus is the causal organ- 
ism. A case is cited in which recur- 
rent calculi had been removed from 
the kidneys. Energetic acidification 
therapy failed to produce an acid 
urine, but resulted in the rapid for- 
mation (within two months) of five 
other calculi. This phenomenon is 
explained by the excessive urinary 
excretion of calcium and phosphorus 
in cases of systemic acidification. 
Provided that the urine becomes 
strongly acid, this causes no damage; 
but in the author’s case, in which 
infection was due to an organism 
which splits urea, ideal conditions for 
stone formation were created by the 
presence of excessive calcium and 
phosphorus in an alkaline urine. 


Rectal Ectopy. 


L. Morra (Journal d@’Urologie, May, 
1936) stresses the very great tendency 
ectopic kidneys have to become 
diseased sooner or later; such diseases 











are frequently of obstructive cause 
and may have infection added as a 
complication. If the ectopic kidney 
is healthy, however, and is discovered 
ir. a lumbar position, it should not be 
disturbed, for, even if it becomes 
diseased, approach and, therefore, cure 
are easy. It is quite a different 
matter with a low ectopy. In such 
cases the author upholds the idea 
formulated by Marion, of performing 
“preventive. nephrectomy”, even if 
the ectopic kidney is healthy. The 
evolution of such a kidney towards 
disease is almost fatally certain and 
trouble is saved by early operation, 
so difficult is the approach. Moreover, 
it must be remembered that with 
crossed pelvic ectopy pressure on the 
healthy ureter, with consequent 
obstruction, is almost the rule. 


Pyelography in Polycystic Kidneys. 

M. R. Dreyrus (Journal d’Urologie, 
September, 1935) advocates. retro- 
grade pyelography in the diagnosis of 
polycystic kidneys. The most frequent 
appearance on the film is that of 
enlargement and multiplication of 
the pelvi-calycine’' elements. The 
infundibula are elongated and drawn 
out, sometimes to a great degree in 
the case of the superior division, 
which stretches in a cephalic direction 
parallel to the vertebral column; the 
inferior division stretches in a caudal 
direction, but to a less extent. The 
major calyces bifurcate and even 
trifurcate, so that there is an 
increased number of minor calyces. 
The upper portion of the ureter is 
often incurved, so that it encroaches 
on the vertebral bodies in the film. 
It is very important to note that the 
appearances described are usually 
bilateral, though they may be more 
highly developed on one side. At the 
other extreme in the gamut of pyelo- 
graphic appearances in this disease 
one meets, though only rarely, with 
a non-dilated pelvis with slightly 
dilated superior infundibulum on 
which are implanted a very few short, 
stumpy calyces. The inferior infun- 
dibulum shows little change and the 
direction of the ureter is not modified. 
Between these two extremes are many 
appearances, from which, however, 
since they are less strikingly unusual, 
a diagnosis cannot so easily be made. 
One has to distinguish the pyelo- 
graphic deformities caused by poly- 
cystic disease from those in renal 
carcinoma. In the former the defor- 
mities tend to be general throughout 
the organ, and while the major calyces 
are narrowed and, elongated, the 
minor or true calyces are usually 
unaffected. In carcinoma the disease, 
at first at any rate, is usually con- 
fined to one ‘pole, and while major 
calyces are often narrowed, the minor 
calyces near the growth are usually 
invaded and therefore are obliterated 
or seriously deformed. In all cases of 
doubt a retrograde pyelogram should 
be taken on the opposite side, for 
bilaterality, even if of unequal degree, 
points to polycystic disease. 
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British Wevical Association Mews. 


SCIENTIFIC. 


A MEETING of the New South Wales Branch of the 
British Medical Association was held at Saint Vincent’s 
Hospital, Sydney, on September 17, 1936. The meeting 
took the form of a series of demonstrations by the members 
of the honorary medical staff. \ 


Adenocarcinoma of a Gastro-Enterostomy Stoma. 


Dr. Doveras Minter showed a patient whom he had 
operated on for adenocarcinoma occurring in a gastro- 
enterostomy stoma. The patient had had a posterior 
gastro-enterostomy performed ten years previously for 
duodenal ulcer. He had had no further symptoms until a 
few months before Dr. Miller’s operation, when he had 
commenced to experience epigastric discomfort, vomiting 
and loss of appetite and weight. On examination there 
was a large palpable mass in the left side of the 
epigastrium. X ray examination showed a large filling 
defect in the body of the stomach. 

At operation the tumour was found and removed by 
resection of the stomach and afferent and efferent loops 
of jejunum, which were then reunited and anastomosed to 
the remainder of the stomach. Histologically the speci- 
men (which Dr. Miller showed) proved to,be an adeno- 
carcinoma involving all aspects of the stoma. 


The patient was well at the time of the meeting. 


A Tumour of the Suprarenal Gland. 


Dr. Miller also showed a pathological specimen con- 
sisting of a large tumour of the suprarenal gland. This 
had been removed, together with the kidney to which it 
was adherent, from a male, aged thirty-six years. 

He had complained for six months of pain in the left 
side and in the left shoulder. A huge tumour, which 
had expanded his chest, was palpable, and was thought 
to be renal. An excretion pyelogram showed depression 
of the kidney and a failure of the upper calyces to fill. 
The patient made a good recovery after some pulmonary 
complications. 

Histologically the tumour was considered a malignant 
adenoma of the suprarenal cortex. 


Dermoid Cyst of the Cerebellum. 


Dr. Miller next showed a pathological specimen con- 
sisting of a dermoid cyst of the cerebellar region, which 
he had removed a few days previously from a child aged 
eleven years. For nine months the child had suffered from 
vomiting and occasional headache, and for five weeks from 
staggering gait. The specimen weighed 60 grammes and 
was full of sebaceous material and hair. It was removed 
completely and the patient made a good recovery. Dr. 
Miller said that this was an exceedingly rare condition. 


Neurofibroma of the Auditory Nerve. 


Dr. Miller’s next patient was a woman, aged forty-six 
years, from whom he had removed a neurofibroma of the 
auditory nerve. The patient had suffered from deafness 
in the left ear for three years, tinnitus for three years, 
and headache, failure of vision and staggering gait and 
anesthesia of the left side of the face for six months. On 
examingtion she was found to have bilateral papilledema, 
nystagmus, analgesia of the left side of the face, and slight 
left-sided facial weakness. There were in addition some 
left cerebellar signs and she walked with a cerebellar gait, 
staggering to the left. Operation was performed nine 
months before the meeting, and she had greatly improved, 
being freed of all symptoms except her deafness and a 
certain degree of unsteadiness of gait. Dr. Miller showed 
sections of the tumour microscopically. 





Craniopharyngioma. 


Dr. Miller also showed a girl, aged eighteen years, on 
whom he had operated nine months previously for cranio- 
pharyngioma. The patient had never menstruated and 
had noticed great loss of vision, amounting almost to 
blindness, for six months. She had had occasional severe 
headaches. Her visual acuity was not measurable in 
the left eye, and was °/, in the right. There was a complete 
bitemporal hemianopia. X ray examination showed a 
large ballooned sella turcica, with destruction of the 
posterior clinoid processes, and a few flecks of calcification 
above the sella. A diagnosis of craniopharyngioma was 
followed by the partial removal and evacuation of a huge 
cyst of this nature. Her visual acuity improved greatly, 
but the hemianopia persisted. 


Vascular Malformation in the Fourth Ventricle. 


Dr. Miller’s last patient was a girl, aged five years, 
who had been referred to him a year previously because 
of her inability to walk, and frequent falling over. On 
examination she was found to have a very large head, 
with a “cracked pot” sound on percussion. There were 
bilateral papilledema and marked hypotonicity of all limbs. 
A diagnosis of tumour of the vermis cerebelli was made, 
and exploration of the posterior fossa was undertaken. 
The cerebellar tonsils were found to be herniated through 
the atlas. No tumour was found; but on inspection of the 
fourth ventricle a highly vascular condition, thought to 
be a vascular malformation, was found. The patient made 
a quick recovery. Deep X ray therapy was applied. Up 
to the time of the meeting the patient had had no 
recurrence of symptoms. 


Carcinoma of the Ovary. 


Dr. M. BritNett Fraser showed a patient, aged fifty 
years, suffering from carcinoma of the ovary. There was 
a history of increasing size of the abdomen and recurrence 
of menstruation after three years’ amenorrhea. The 
symptoms had been present for three months. Clinically 
the case was one of a fixed inoperable mass extending 
from the pelvis to a point well above the umbilicus, with 
marked broadening of the flanks. No free fluid was 
demonstrable in the abdomen. The patient had begun 
a full course of deep X ray therapy. Dr. Fraser said 
that he proposed to explore the abdomen six weeks after 
cessation of the radiotherapy if the tumour had regressed 
or softened. He thought that the recurrence of bleeding 
in this case was due to increased venous congestion in 
the pelvis, since the vulva was congested, rather than 
from a granulosa-cell tumour. 

Dr. Fraser also showed two specimens of ovarian car- 
cinoma. The first was a Krukenberg’s tumour with the 
histological characters described by Krukenberg as a 
fibrosarcoma muco-cellulare carcinomatodes. At operation 
it was found that all the abdominal lymphatics were per- 
meated with cancer cells, but no tumour could be palpated 
in the stomach. The liver was not enlarged, and Dr. 
Fraser mentioned that the pelvic metastases were probably 
formed by lymphatic permeation by the retroperitoneal 
route rather than by intraperitoneal dissemination. 

The second specimen was a large ovarian cyst, which 
had burst on removal. Although the peritoneal cavity 
had been contaminated, a full course of deep X ray therapy 
had prevented any recurrence. Histologically the tumour 
was a papillary adeno-carcinoma. 


Neoplasms of the Cervix Uteri. 


Dr. Fraser then demonstrated a series of four specimens 
removed from the cervix uteri for biopsy before and after 
radium treatment. One specimen was a polypus that had 
undergone malignant change. 

The material shown after radium treatment was all 
obtained after Wertheim’s panhysterectomy operation. The 
average dose of radium given was 7,500 milligramme- 
hours, with a two-millimetre screening of platinum. In 
three cases there was complete absence of carcinoma cells, 
while in the fourth (an advanced case) there were no 
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carcinoma cells near the external os, but higher up, near 
the level of the internal os, there were many hyper- 
chromatic carcinoma cells with occasional immature cell 
nests. A further biopsy specimen in this case was shown 
from a recurrent growth in the vaginal vault nine months 
later. The histological characters were those of a highly 
malignant - carcinoma. 

Dr. Fraser emphasized the need for a large dose of 
radium for the initial treatment. He said that he operated, 
in favourable cases, six weeks after the radium was 
removed. 

Slides of various types of carcinoma of the cervix were 
demonstrated, ranging from a squamous epithelioma with 
well-formed cell nests to a highly malignant anaplastic 
growth with hemorrhage and necrosis. 


Fibrosarcoma of the Pelvic Wall. 


Dr. Fraser showed microscopic sections of a pelvic neo- 
plasm which Dr. Tebbutt considered was a degenerating 
fibrosarcoma of the pelvic wall. The clinical features were 
those of a fixed ovarian cyst. At operation a _ retro- 
peritoneal encapsulated mass was exposed and incised. The 
contents were soft and hemorrhagic. As much as prac- 
ticable was removed at the time and the cavity packed 
with gauze. The patient died five days after operation. 
At autopsy there was an encapsulated cystic swelling, 
firmly attached to the front of the sacrum between the 
first and second sacral foramina on the left side. The 
cyst was also firmly adherent to the hypogastric vessels. 
There were no metastases. 


Ectopic Kidney. 


Dr. Fraser also showed a skiagram of an ectopic right 
kidney. The kidney was discovered accidentally during 
a pelvic operation. It was situated above the brim of 
the pelvis overlying the bifurcation of the abdominal aorta. 
The ureter arose from the anterior aspect and passed into 
the pelvis behind the pelvic mesocolon, while the aberrant 
renal artery apparently arose from the lower end of the 
aorta. X rays showed that this ectopic kidney was 
practically functionless. 

Dr. Fraser mertioned that this case was an example of 
a failure of the kidney to ascend from its embryonic 
position, and, like most organs in abnormal situations, it 
was neither anatomically or physiologically normal. 


Hzemangioma of the Neck. 


Dr. V. J. Kinsetta showed a male patient, aged forty 
years, who had complained of pain in the left arm while 
at his work. Examination revealed a soft lobulated 
swelling in the posterior triangle, passing down behind 
the clavicle and disappearing behind the clavicle when 
compressed. It was thought to be a small lipoma, slipping 
up and down in the deep fascia. At operation an extensive 
cavernous hemangioma was found, deep in the neck and 
in the axilla, with a pedicle passing inwards behind the 
brachial plexus and in front of the scalenus medius muscle. 
To complete its exposure, the clavicle, the pectoral muscles, 
the omohyoid, part of the trapezius and sternomastoid, 
and the transverse scapular artery had to be divided. 


Aneurysm of the Abdominal Aorta. 


Dr. Kinsella also showed a male patient, aged seventy 
years, suffering from aneurysm of the abdoniinal part of 
the aorta. The symptoms had at first suggested intestinal 
obstruction, due to a mass, probably a carcinoma of the 
colon. After rest in hospital for a few days, the irritative 
signs (tenderness and rigidity) subsided and the bowels 
acted. It was then possible to define a large pulsating 
swelling in the middle line, extending to the right. 


Ulcer of the Leg. 


Dr. Kinsella’s next patient was a male, aged nineteen 
years, who was suffering from an ulcer over the middle 
third of the right tibia, fixed to the bone and surrounded 
by a wide area of fibrosis overlain by pigmented atrophic 
skin and based on a plaque of tibia thickened by peri- 








ostitis. The ulcer had been present, on and off, since a 
cut with a tin nine years previously. It could be made 
to heal only by rest in bed for weeks, but would break 
down almost as soon as the patient left his bed. It had 
now been open for nine months. Dr. Kinsella proposed 
to excise the affected area and replace it by a full thick- 
ness ‘skin and fat graft from the abdominal wall. The 
first stage in moving the graft by the tube-pedicle method 
had been carried out. 


Amputation of the Breast. 


Dr. Kinsella also showed several patients to illustrate 
a method of fashioning skin flaps to prevent axillary con- 
tracture after radical breast amputation. 


Syringomyelia. 


Dr. J. E. SHERWoop showed a man, aged forty-eight 
years, who complained of pains in both elbow joint regions, 
of five years’ duration, and pains in both hands, of one 
week’s duration. He was unable to walk until seven 
years of age, owing to “rheumatism”. He had noticed 
both arms “bent” for as long as he could remember. 
Examination revealed wasting of the muscles of both 
upper extremities. Both forearms appeared fixed in a 
position midway between pronation and _ supination. 
Muscular wasting was obvious in the lower extremities, 
though to a lesser degree than in the upper. There 
seemed to be no involvement of cranial nerves. Both 
pupils reacted to light and accommodation. There was 
no noticeable nystagmus. In both upper extremities, in 
addition to general muscular wasting, there was corres- 
ponding loss of power. The deep reflexes (triceps, biceps 
and supinator jerks) were absent. Analgesia was notice- 
able in the upper limbs and there was pronounced inter- 
ference with temperature sense. 

The knee jerks and ankle jerks were exaggerated. Both 
plantar reflexes were flexor. In the lower limbs also 
there were analgesia and disturbance of the temperature 
sense. Similar sensory disturbances were detected affecting 
the sixth to the tenth thoracic segments. There was no 
reaction to the Wassermann test. X ray examination of 
the cervical and thoracic regions revealed partial fusion 
of the posterior parts of the bodies of the seventh cervical 
and first thoracic vertebra. There was a narrowed inter- 
vertebral space anteriorly. There was complete fusion 
of the rest of the two vertebre except the spines. There 
was’ cervical and thoracic spondylitis with third-degree 
lipping. 

X ray examination of the elbows revealed gross abnor- 
mality. There were large bony excrescences from the 
upper ends of the radius and ulna. The head of the radius 
was grossly deformed. The radiographer reported that the 
condition was probably congenital. 

Dr. Sherwood said that the neurological findings seemed 
in keeping with those of syringomyelia. The possibility 
of any spinal block at the site of the vertebral fusion, 
in addition, had not yet been excluded. The congenital 
basis of the case seemed quite well marked. 


Huntington’s Chorea. 


Dr. Sherwood also showed a female patient, aged thirty- 
five years, who complained of tremor of eight to nine 
years’ duration. The tremor had commenced after a 
“nervous” attack, during which she could not sleep. She 
had had pneumonia on four occasions and had had four 
mastoid operations, the last one year ago. Her father 
died of meningitis. Several sisters died during confine- 
ment, cause unknown. Examination revealed irregular 
and purposeless movements of both upper and lower limbs. 
There were also facial movements, redness and coldness 
of both hands and feet, and dysarthria. There was pro- 
nounced ataxia of both upper and lower limbs. The 
movements were intensified by effort and disappeared 
during sleep. Associated movements were noticeable. 


Her intelligence seemed to be normal, in spite of deafness 
originating probably from mastoid trouble. There was 
nothing significant in the family history. There was no 
reaction to the Wassermann test. 
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Congenital Heart Disease. 


Dr. Sherwood also showed a boy, aged ten years, whom 
he had first seen in 1934. The patient complained of 
shortness of breath on the slightest exertion. There was 
clubbing of fingers and toes: The ears and the tips of 
the fingers and toes were cyanosed. The apex beat of the 
heart appeared in the fifth intercostal space in the nipple 
line. A systolic thrill was palpable in the pulmonary area. 
A loud blowing systolic murmur was afdible in the second 
and third left interspaces to within 1-25 centimetres (half 
an inch) of the left border of the sternum. 


Demonstration of Skiagrams. 


Dr. D. G. MarrLanp showed a series of skiagrams of 
tumours of bone, malignant disease of the gastro-intestinal 
tract, gastric and duodenal ulceration, congenital atresia 
of the jejunum, diseased gall-bladder, pulmonary tuber- 
culosis, and marble bones. He also showed skiagrams 
of cerebral tumours and one demonstrating an aneurysm 
of the circle of Willis, outlined by injection of “Thoro- 
trast” into the internal carotid artery. 

Dr. Maitland finally showed skiagrams illustrating 
excretion pyelography in pregnancy and deformities of 
the fetus in utero. 


Pituitary Dysfunction. 


Dr. G. Bruce Hatt showed a female patient, aged forty- 
eight years, who complained of obesity and pain in both 
forearms and hands since February, 1936. The patient 
was the second child in a family of six. She was born 
at full term, but weighed only 1-35 kilograms (three 
pounds) at birth. In her early years she suffered a great 
deal from gastro-enteritis. She was fat at the age of 
five years; but she did not think excessively fat. Appar- 
ently she became excessively fat between the ages of five 
and twelve years. She had only two years’ schooling, 
although she was apparently of normal mental standard 
during school years. Menstruation commenced at the 
age of twelve years, and secondary sex characteristics 
appeared at about the same time. The menopause occurred 
suddenly when she was forty-five years of age. Menstrua- 
tion was irregular, occurring at intervals of six to eight 
weeks, and lasting about two days, never more than three. 
There was a period of amenorrhea, of six months’ dura- 
tion, in 1933. Menstruation was always accompanied by 
severe headache, mainly in the frontal region radiating 
to the vertex. At the age of fourteen years she weighed 
80-1 kilograms (12 stone ten pounds). Her weight 
increased steadily, excepting for a time in her middle 
twenties, when she lost 25-2 kilograms (four stone), due, 
she believed, to over-work. She rapidly recovered this 
weight later on. At the age of eighteen years two large 
fatty tumours were removed from her hips; at the age 
of thirty-three years four more were removed from hips 
and buttocks, and again at the age of forty-five years one 
was removed from her buttocks. The patient stated that 
the latter tumour weighed 5-4 kilograms (twelve pounds). 
There was pain associated with the last tumour. Its 
removal was followed by severe sepsis. Later her gall- 
bladder was removed. 

The patient was married at the age of thirty-seven 
years, when her weight was 945 kilograms (15 stone). 
Pregnancy, which occurred soon after her marriage, was 
terminated shortly before full term by Cesarean section, 
on accourt of “heart trouble”. She was sterilized at the 
same time, apparently by section of the uterine tubes. 
The patient considered her sexual life to have been normal. 

In February, 1936, the patient’s weight was 107-1 kilo- 
grams (17 stone 8 pounds). At this time she first observed 
pain in her forearms and hands. She described the pain 
as “a combination of pins and needles and a burning 
sensation”. The pain occurred mostly at night. It was 
preceded by a feeling of weakness of the hands and arms, 
and was accompanied by “a red streaky appearance of the 
fingers and hands” not seen at any other time. The hands 
never became pale or blue and never felt very cold. 
Within a few months prior to the meeting her: hands had 
always seemed slightly swollen, sometimes (in: the 








morning) very swollen. She had never had any similar 
sensations in her feet. For two weeks she had noticed 
a slight pain below the left breast, relieved by rest. 
She suffered frequently from headache, which was 
aggravated by reading. She thought she had not been 
able to see to read so well during the previous few 
months. She passed large quantities of urine eight or 
nine times during the day and three or four times at 
night. She was very breathless on exertion and thought 
she was becoming more so. She was not very sleepy. She 
had noticed the loss of a considerable amount of hair 
during the previous twelve months or more. She had felt 
the cold excessively during the previous two winters only. 

She had been taking thyreoid extract for about twelve 
months, but had probably not taken more than 0:24 
gramme (four grains) a day. : 

The patient’s mother was alive and well, aged seventy- 
three years. The patient’s father died of a stroke at the 
age of sixty-eight years. One brother died of congenital 
morvus cordis at the age of eleven or twelve years. One 
brother died of pneumonia. The remaining two brothers 
and one sister were alive and well. Both parents and 
all siblings were of normal stature and weight. The 
patient’s child, aged ten years, was 143-1 centimetres 
(4 feet 94 inches) in height, weighed 41-4 kilograms 
(6 stone 8 pounds) and was rather fat about the abdomen. 

The patient had always worked hard until a few 
years previously, when hard work had become impossible 
on account of breathlessness. She neither smoked nor 
took alcohol. 

The patient was 150 centimetres (five feet) in height 
and weighed 109-8 kilograms (17 stone 6 pounds). There 
was a more or less generalized distribution of fat; but 
it was most pronounced on the arms and thighs, abdomen 
and buttocks; there was a comparatively small amount on 
the face and neck. The external genitalia were not well 
developed. The pubic hair was perhaps slightly thinned, 
and the axillary hair was thin. The skin was perhaps 
a little thickened and dry. The size of the heart could 
not be estimated by clinical means. The radial arteries 
could not be palpated sufficiently well for an observation 
to be made on their characters. . The retinal arteries 
appeared to be normal. The systolic blood pressure reading 
in the right arm was 146 and the diastolic 88 millimetres 
of mercury; in the left arm the figures were 134 and 86 
respectively.. On a second occasion the reading in the 
right arm was 138/84 and in the left 136/84. 


No abnormality was found on clincal examination of the 


lungs. The patient was edentulous; the gums were 
healthy; the tongue was normal; tonsillar tissue was 
present. 


The amount of urine passed during a period of twenty- 
four hours, measured on three successive days, was 4:5 
litres (150 ounces), 3-6 litres (120 ounces) and 4-2 litres 
(140 ounces), respectively. The specific gravity of the 
urine was low. 

The visual fields appeared to be normal. The patient 
was presbyopic. No abnormality was detected in the 
ocular fundi. No abnormal neurological signs were 
observed. 

X ray examination of the skull revealed no abnormality 
of the sella turcica. 

The employment of the glucose tolerance test revealed 
a blood sugar curve above normal; there was no glycosuria. 

Dr. Hall said that the case appeared to be one of 
pituitary hypofunction, probably congenital, or at least 
commencing very early in the patient’s life. Dr. Hall 
thought that the whole of the pituitary gland was prob- 
ably involved. He based his views of the case on the 
following grounds: (i) the patient was below average 
height; (ii) she was suffering from extreme obesity of a 
type suggestive of pituitary disturbance; (iii) the lipomata 
that had been removed from time to time might have been 
identical with the tumours of Dercum’s adiposis dolorosa; 
(iv) the blood sugar curve was suggestive of pituitary 
hypofunction; (v) there was a history of menstrual 
irregularity with a scanty flow and, on one occasion, a 
period of amenorrhea; (vi) the urinary output was above 
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normal; (vii) the deficiency of a thyreotropic hormone 
might account for the few signs suggestive of thyreoid 
deficiency. 


Hypernephroma. 


Dr. Hall also showed a man, aged forty-one years, who 
had been admitted to hospital in October, 1934, complaining 
of intermittent pain under the right ribs for three or four 
years. The appendix had been removed in 1932; but this 
had caused no relief from the pain. The patient had had 
jaundice in February, 1934. At operation in October, 1934, 
an enormous retroperitoneal tumour, apparently arising 
from the kidney, was found; the liver appeared to be 
normal. Owing to the great vascularity of the tumour, 
jit was decided that its removal was impracticable. Retro- 
grade pyelography was performed before the patient was 
discharged from hospital. No opaque substance entered 
the pelvis or calyces of the kidney. A diagnosis of 
inoperable hypernephroma of the right kidney was made. 

The patient remained free of symptoms for several 
months after ‘his discharge from hospital; but symptoms 
then recurred. He attended hospital again on September 10, 
1936, complaining of a slowly increasing abdominal enlarge- 
ment, and, for three weeks, pain in the left part of the 
occipital region. Examination revealed a firm, smooth 
tumour, occupying the greater part of the abdominal cavity 
and apparently continuous with the liver, which appeared 
to be displaced upwards. The tumour was firm, immobile 
and not tender to palpation, and did not appear to be 
attached to the anterior abdominal wall. There was a 
raised and firm tender swelling, rather less than a three- 
penny piece in diameter, in the left of the occipital region. 
There was some tenderness to deep palpation to the right 
of the cervical vertebrae. What appeared to be a tumour 
was palpable about the middle of the shaft of the left 
humerus. Clinical examination revealed no abnormality 
of the lungs. No abnormal neurological signs were 
observed. Clinical examination of the urine revealed no 
abnormality. 

X ray examination revealed: “Large calcified areas in 
the liver, or more probably the kidney, the shadow of 
which cannot be made out; a definite area of metastasis in 
the left occipital region of the skull.” 

Dr. Hall said that this case illustrated the very slow 
growth of some hypernephromata. It appeared that the 
patient’s primary growth had been present for not less 
than three years and possibly for five or six years. Dr. 
Hall also remarked on the tendency for metastases in 
these cases to occur in bone. In this case there were 
metastases in the skull and probably in the vertebre and 
left humerus, although there was no clinical evidence of 
metastasis except in the abdomen. 





NOMINATIONS AND ELECTIONS. 





Tue undermentioned has applied for election as a 
member of the New South Wales Branch of the British 
Medical Association: 

Goodman, Henry Earle, M.B., B.S., 1933 (Univ. 
Sydney), 52, Eastern Avenue, Kingsford. 
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jPost-@raduate THork. 


WEEK-END COURSE AT PARRAMATTA. 





THe New South Wales Post-Graduate Committee in 
Medicine announces that, in conjunction with the Central 
‘Western Medical Association, it will hold a week-end course 
at Parramatta on Saturday, November 28, and Sunday, 
November 29, 1936. The programme is as follows. 





Saturday, November 28, 1936. 
2.30 to 3.30 p.m.—‘Diabetes”, Sir Charles Blackburn. 
3.30 to 4 p.m.—Afternoon tea. 
4 to 5 p.m.—“Acute Abdomen”, Dr. Eric Fisher. 


Sunday, November 29, 1936. 
10 to 11 a.m.—“Duodenal Ulcer”, Sir Charles Blackburn. 
11 to 11.30 a.m.—Morning tea. 
11.30 a.m. to 12.30 p.m.—‘The Anzmias”, Sir Charles 


Blackburn. 

2 to 3 p.m.—*“Treatment of the Anemias”, Sir Charles 
Blackburn. 

3 to 4 p.m.—‘Surgery of the Gall-Bladder”, Dr. Eric 
Fisher. 


4 to 4.30 p.m.—Afternoon tea. 

The fee for the course will be one guinea. Those 
intending to be present at the course are requested to 
notify Dr. K. S. Brown, “Brislington”, 12, George Street, 
Parramatta, as soon as possible. 


— 
—_— 


Correspondence, 








“ENSOL” IN THE TREATMENT OF CANCER. 





Sir: With reference to the value of “Ensol’”, I should 
like to draw the attention of the readers of this journal: 


1. To an article on the subject published in The British 
Medical Journal, October 26, 1935, page 791, which con- 
cludes with: “Nothing more than speculation is possible 
with the information at present available, but it should 
be clear that several large gaps have to be filled up 
before the arguments in this paper can be accepted, and 
very much more evidence is, needed before any hope can 
be entertained that a new and effective treatment for 
malignant disease has been discovered.” 

2. To an article in The Journal of the American 
Medical Association, October 5, 1935, page 1122, which 
concludes with: “Time is the true tester of cancer cures— 
yet newspapers continue to lead cancer sufferers to pro- 
moters of cancer cures that have been tested only a few 
weeks or months. If Dr. Connell really realized his 
responsibility he would have waited to inform the news- 
papers until he knew whether or not his ‘discovery’ 
actually had merit. Faith may move mountains but it 
is yet to be shown that it will cure cancer, even when 
given in the form of something called ‘Ensol’.” 

. To a letter in The British Medical Journal, December 
28, 1935, page 1280, by M. des Ligneris, Research Fellow, 
South African Institute for Medical Research. 

4. To an article in The Lancet, October 19, 1935, page 
898, which concludes with: “Dr. Connell has elsewhere 
committed himself to the statement of his conviction that 
this work when completed will solve the cancer problem, 
and we do not think this hopefulness justified by the 
published data.” 

5. To a letter in The Lancet, October 19, 1935, page 915. 
This letter is as follows: 

Sie: In the Journal of the Canadian Medical Associa- 
tion for October, 1935 (page 364), an article entitled 
“The Study and Treatment of Cancer by Proteolytic 
Enzymes” by Dr. H. C. Connell appears. In this 
article reference is made to the fact that the Imperial 
Cancer Research Fund has been asked by Dr. Connell 
to investigate experimentally his claim to have dis- 
covered a method of killing cancer cells in vivo— 
potentially a cure for cancer. We have prepared from 
mouse tumours, in accordance with directions received, 
the solutions which Dr. Connell calls “ensols” and 
have tested these “ensols” on the appropriate tumours 
of mice. In no case has the growth of a tumour been 
checked or affected in any way. I am, Sir, Yours 
faithfully, W. E. Gye, Imperial Cancer Research Fund, 
Queen Square, London, W.C., October 14th. 


All of these articles express grave doubts as to the 
possibility of anything more than most temporary benefit 
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accruing as the result of the use of “Ensol”. They all 
point out that the foundations of Dr. Connell’s hypothesis 
are of the shakiest—that experimental evidence of the 
value of “Ensol”, even in the cases reported by Dr. Connell 
himself, carry little, if any, conviction. 

To these criticisms no reply has been provided by Dr. 
Connell. In the first issue of the Bulletin of the Hendry- 
Connell Research Foundation, August, 1936, the only 
reference to them was as follows: “Gye, using the Connell 
technique of preparing the filtrates, reported negative 
results on mouse tumours.” 

In the absence of any reply to such comments made 
seven to ten months before the issue of the bulletin 
referred to, it may be taken that so far no satisfactory 
reply was possible. In such a case it is obviously very 
wrong to continue to advertise the treatment in the public 
Press. ' 

I certainly have not and, as far as I am aware, no one 
else has expressed any desire to prevent the experimental 
use of “Ensol” to determine its value in the treatment of 
cancer. On the contrary, everyone, I am sure, is anxious 
that every opportunity should be given to test it 
thoroughly. All that I asked for was that the evidence 
obtained should be discussed before a body capable of 
estimating its value, and that the matter should be kept 
out of the public Press until the value of “Ensol” has been 
proved. This request was made in order to avoid raising 
cruel false hopes in the minds of cancer sufferers. 

I have it from Dr. Maguire that the Cancer Research 
Committee will provide every facility for the testing of 
this substance in a sufficiently large number of cases to 
enable conclusions to be drawn. 

In the Hendry-Connell Bulletin of August, 1936, there 
appears a paper by Dr. Neville Davis giving a report of 
sixteen cases treated by him. Of these cases, eight had 
been treated only between May and June, 1936, seven of 
which were reported as improved, while one was already 
dead. It is useless, of course, to consider these cases 
treated for such a short period. Of the remaining eight, 
one was reported as clear of signs of the disease nine and 
a half months after institution of “Ensol” treatment. 
Another was reported as free of signs of the disease three 
months after radical operation followed immediately (with- 
out signs of recurrence) by “Ensol” treatment. Five of 
these residual eight were already dead, and one was still 
alive with growth persisting, though reported as improved. 
Of sixteen cases, therefore, there is only one problematic 
instance of lasting benefit which could be ascribed to 
“Ensol”. 

Next, with regard to Dr. Davis’s experience of deep 
X ray effects as provided by me and my radiological 
colleagues: 

My records are easily searched for the doctor referring 
the case. I find that between 1928 and 1933 exactly four 
cases were treated by me for Dr. Neville Davis. Of these, 
one patient, suffering from a very extensive lymphosarcoma 
in neck, thorax, abdomen and limbs, is alive and doing 
full work today—apparently clear of the disease eight 
years after commencement of treatment. I am not yet 
prepared to claim him as a cure, however. The next case 
was one of sarcoma of the leg in a five-months-old baby 
(a single course of X ray treatment). A third was a 
(single) post-operative X ray treatment after radical 
operation for breast cancer. Of these two I have received 
no information; but the fourth (? lymphoma or lymph- 
adenoma) remained clear of tumour for nearly three 
years before a reeurrence appeared. This recurrence 
ended in ‘the death of the patient after a respite of three 
years. I have made inquiries from Dr. Nisbet, who cannot 
find any cases in his records and in those of Dr. ‘Leila 
Keatinge as being referred by Dr. Neville Davis. At that 
time there were no other people practising deep X 
radiation. Suppose we allow, for the sake of argument, 
that during this period Dr. Davis had three times as many 
cases treated in public hospitals as he did in private 
practice. This would give him an experience of only 
sixteen cases treated with deep X radiation. 

As far as concerns the greater cancer incidence men- 
tioned by Dr. Davis, it may be pointed out that in the 





decade 1925-1935 the average age of the population has 
steadily increased. One of the causes of this appears to 
be the rapidly declining birth rate, another is a fall in 
the death rate from other diseases, so that a larger and 
larger proportion of the population comes into the cancer 
age. The deaths from cancer, however, would be still 
greater if it were not for the thousands of cases in 
which the growth is cured by surgery and radiotherapy. 


The fact that metastases frequently occur in cases of 
cancer is so commonplace that one wonders whether Dr. 
Neville Davis is serious when he debates whether such an 
event occurring after radiation of a cancerous~growth is 
post hoc or propter hoc. 

Dr. Davis says he does not wish to enter into a contro- 
versy with me on the subject. But if he wishes to decry 
the radiation treatment of cancer on the ground that it 
may disseminate the growth he must include in his con- 
demnation the radiation treatment of superficial as well 
as of deep cancer. This brings me to a suggestion that 
if he must treat patients with the yet insufficiently tried 
“Ensol”, he should select cases of superficial cancer for 
trial. Why attempt to make “Ensol”.run before he has 
proved that it can walk? No harm would come from 
leaving three or four patients with early basal-celled 
carcinoma of the skin for the two or three months required 
to find out what effect could be produced by treatment 
with “Ensol”. It would probably be justifiable also to 
leave a similar number of patients suffering from early 
squamous carcinoma of the backs of the hands for a 
similar period. I suggest that Dr. Davis undertake the 
treatment of six patients—three with basal-celled and 
three with squamous-celled carcinoma of the skin. It 
should be much easier to get results with “Ensol” in 
such cases than in very advanced cases of disseminated 
carcinoma, and the effects of treatment can be estimated 
much more accurately. If no improvement has. been 
brought about at the end of two months, I will treat these 
self-same cases with radiation. The effects provided after 
a similar interval can be observed and compared with 
those obtained with “Ensol”. My treatment will be a 
single exposure of X rays. If marked improvement has 
been brought about by “Ensol”, I will try what can be 
done with X rays in a similar case. 

Will Dr. Davis accept this challenge? If not, I beg that 
he will refrain from treating human patients until at 
least fayourable experimental evidence of the value of 
“Ensol” in the treatment of cancerous animals has been 
obtained. 

Yours, etc., _ 


235, Macquarie Street, E. H. MoLesworta. 


Sydney, 
October 26, 1936. 





NEURITIS. 





Sir: In discussing Dr. C. H. Hembrow’s excellent paper 
on “Manipulative Surgery”, Dr. C. W. B. Littlejohn, as 
reported in the journal of October 17, makes many 
instructive comments on neuritis which are deserving of 
wider recognition. Some of his views, however, would 
appear to be open to question. . 

He is correct in intimating that pain in the area of 
distribution of a nerve is not necessarily due to an irrita- 
tion of the nerve confined to that particular locality. 
From this misconception arises the popular but fallacious 
practice in cases of neuritis of treating the painful area 
by massage, heat, diathermy et cetera. Provided that a 
correct diagnosis from muscular fibrositis is made, one 
must look for a central origin of the disturbance. This 
central focus is almost invariably in the nerve roots near 
the points of emergence from the vertebral column. One 
or two roots may be affected or else, as in lumbar plexitis, 
a number of the constituent nerves of a plexus may be 
involved. 

Before we go any further it may be as well to define 
the meaning of that much-abused term “neuritis”. Strictly 
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speaking, it means inflammation of nerve fibres, that is, 
“parenchymatous neuritis” or “funiculitis”. It is in cases 
of interference with true nerve fibre that trophic and 
electrical changes are observed. Apart from actual nerve 
trauma, alcoholism, malaria et cetera, this is an extremely 
rare condition, but it is not quite accurate to say that pain 
is not a prominent symptom. I have noticed it to be 
very severe in both alcoholic and malarial neuritis. 

The term neuritis as used in everyday practice is sup- 
posed to refer to a “perineuritis” or inflammation of the 
sheath of the funiculus, but it would be more desirable to 
use the name “epineuritis”, because it is in the fibrous 
tissues of the epineurium or outer nerve sheath that 
inflammation first takes place. 

The genesis of epineuritis lies in some form of metabolic 
or physical interference with the sheath of the nerve. 
This may be acute or chronic trauma (that is, actual 
over-strain) or localized chill, maintained faulty posture, 
spondylitic changes, or toxic absorption added to a pre- 
existing epineuritic weakness. . 

Dr. Littlejohn mentions that it is hopeless to diagnose 
a condition as brachial neuritis or sciatic neuritis and 
propose to cure it by manipulation of the neck and 
shoulders or the spine. In the case of brachial neuritis, 
if one is sure that the condition is not what used to be 
ealled “celtoid neuralgia’—pain referred to the insertion 
of the deltoid and due to lithic deposits in the shoulder 
joint—then some form of manipulation or massage of the 
spine is, in my experience, by far the best treatment. 

Since the brachial plexus arises from cervical nerves 
4, 5, 6, 7, 8, and thoracic 1, 2, 3, and since spondylitis 
most frequently begins in the neck, it would seem 
apparent that here is the seat of the trouble. Likewise, 
the lumbo-sacral area will provide the clue to most cases 
of “sciatica”. A sciatica is produced usually by previous 
strain of the lumbo-sacral plexus, and this strain may 
have occurred at any time up to fifteen or twenty years 
previously. Deep digital pressure on the buttock in the 
line of the sciatic nerve will elicit marked tenderness. 

Dr. Littlejohn makes an interesting observation in 
referring to joints as being the keynote of nerve pain, 
and I think that the joints most affected are those of the 
spinal column. It is well to remember that inflammation 
of soft parts around a vertebral joint, that is, incipient 
spondylitis, may give rise to a backache or brachial or 
sciatic neuritis long before bony changes can be observed 
radiographically. 

Finally it may be mentioned that psychogenic con- 
ditions do produce neuritic symptoms practically identical 
with the organic variety. These cases are quite frequently 
encountered and are usually diagnosed and treated 
incorrectly. It is from their ranks that osteopaths and 
chiropractors occasionally make dramatic “cures’”—but 
only very occasionally. The modus operandi in these 
instances is—quite unconsciously—suggestion. Incidentally, 
a familiar example of a psychically determined condition, 
and one which is resistant to all treatment, save financial 
manipulation, is that lawyer’s delight—‘compensation 
back”. 

Yours, etc., 
E. Hastett FRAZER. 

231, Macquarie Street, : 

Sydney, 
October 26, 1936. 





ORTHOPTIC TRAINING. 





Sir: One of the most amazing developments in the 
revival of. orthoptic training has been the handing over of 
a large part of the work to lay technicians. The profession 
has been stampeded into its present position by the mis- 
guided enthusiasm of a few workers and apparently 
believes that in orthoptic training it has a new and 
efficient instrument for the treatment of concomitant 
squint. Despite all the recent work and the flood of new, 
complicated and expensive instruments, the present 
position as regards treatment is no further advanced than 





it was thirty years ago. Squint has always been the 
Cinderella of ophthalmology, and whilst the surgeon light- 
heartedly delegates his responsibilities in the matter to 
the lay assistant it will continue to remain so. 
Yours, etc., 
Kevin O’Day. 
13, Collins Street, 
Melbourne, 
October 27, 1936. 





SMITH-PETERSEN NAIL INTRODUCER. 





Sm: In The British Medical Journal of September 19 
Professor W. Hey Groves describes an appliance for the 
introduction of the Smith-Petersen nail. The piece of 
apparatus appears excellent and should simplify the 
operation, and I look forward to trying it. The object of 
my communication is, however, to draw attention to the 
time question which is mentioned in the article. Professor 
Hey Groves compares the so-called “blind method”, as 
advocated by King, of Melbourne, with his own technique. 
He states: “The blind method is extremely difficult and 
tedious and it is common for it to occupy one or two 
hours in its execution.” After describing his new tech- 
nique he concludes: “The operation is bloodless and 
occupies only about eight minutes.” 

This is rather a misleading comparison, as the oue or 
two hours mentioned includes in the “blind method” the 
induction by whatever method anesthesia used, reduc- 
tion of the fracture, checking position by antero-posterior 
and lateral rays, and, when this has been done, the intro- 
duction of the nail. His eight minutes, on the other hand, 
can only refer to the introduction of the nail. The really 
important part—the accurate reduction of the fragments— 
is not taken into account at all. I feel that Professor 
Hey Groves has hit on a method for simplifying the 
introduction of the nail (one has always felt sure that 
such would be evolved by someone) and is to be con- 
gratulated on its simplicity; but the whole performance, I 
should think, will not be completed in much under the 
hour. 

Yours, etc., 
JoHN HOoets. 

143, Macquarie Street, 

Sydney, 
October 28, 1936. 
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jOroceeDings of the Australian OBedical 
Boards. 





QUEENSLAND. 





THE undermentioned have been registered, pursuant to 
the provisions of The Medical Acts, 1925 to 1933, of 
Queensland, as duly qualified medical practitioners: 

Broome, Gerald Douglas, M.B., B.S., 1923 (Univ. Mel- 
bourne), D.T.M., 1932 (Univ. Sydney), Toowoomba. 

Gordon, Neil Acheson, M.B., 1933, B.S., 1936 (Univ. 
Sydney). 





Dbituatp, 


CYRIL HEREWARD QUAIFE. 





WE regret to announce the death of Dr. Cyril Hereward 
Quaife, which occurred on October 27, 1936, at Liverpool, 
England. 
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Books Received, 


ENDOCRINOLOGY IN MODERN PRACTICE, by W. Wolf, 
M.D., 8 h.D.; 1936. Philadelphia: W. B. Saunders 
Company; Melbourne: W. Ramsay. Royal 8vo, pp. 1018, 
with illustrations. Price: 63s. net. 

THE EYE AND ITS DISEASES, by 82 International Authorities, 
edited by C. Berens, M.D.; 1936. Philadelphia: W. B. 
Saunders Company ; Melbourne: W. Ramsay. Royal 8vo, 
pp. 1254, with 436 illustrations. Price: 72s. net. 

MAT ARIA IN CEYLON: AN ENQUIRY INTO ITS cares. 

c. Dunn, C.LE,, D.P.H.; 1936. London: Bailliére 

Double foolscap 4to, pp. 62, with maps 

6s. net. 


Tindall and Cox. 
and charts. Price: 





Diary for the Monts. 


. 10.—New South Wales Branch; B.M.A.: Executive and 
Finance Committee. 
. 10.—Tasmanian Branch, B.M.A.: 
. 13.—Queensland Branch, B.M.A.: Council 
. 17.—Tasmanian Branch, B.M.A.: Council. 
. 17.—New South Wales Branch, B.M.A.: 3 ~ Committee. 
. 18.—Western Australian Branch B.M.A.: Branch. 
. 19.—New South Wales Branch, B.M.A: : éninieal Meeting. 
24.—New South Wales Branch, B.M.A.: Medical Politics 
Committee. 
. 25.—Victorian Branch, B.M.A.: Council. 
. 26.—South Australian Branch, B.M.A.: Branch. 
. 26.—New South Wales Branch, B.M.A.: Branch. 
. 27.—Queensland Branch, B.M.A.: Council. 
1.—Tasmanian Branch, B.M.A.: Council. 
l1.—New South Wales Branch, B.M.A.: 
Finance Committee. 
2.—Victorian Branch, B.M.A,: Annual Meeting. 
2.—Western Australian Branch, B.M.A.: Council. 
3.—South Australian Branch, B.M.A.: Council. 
7.—New South Wales Branch, B.M.A.: Organization and 
Science Committee. 


Branch. 


Executive and 


Wevdical Appointments. 


Dr. H. A. McCoy has been appointed Honorary Radi- 
ologist to the Mareeba Babies’ Hospital at Woodville, South 
Australia. 

> o 

Dr. A. W. Krichauff has been appointed Resident Medical 

Officer at the Adelaide Hospital, Adelaide, South Australia. 
. o . 


Dr. A. T. Dunlop has been appointed Chairman and 
Member of the Board of Optometrical Registration of 
New South Wales. 

- +. * 

Dr. E. H. Staples has been appointed Government Medical 

Officer at Cumnock, New South Wales. 


Medical Appointments Vacant, etc. 


For announcements of medical appointments vacant, assistants, 
locum tenentes sought, etc., see “Advertiser”, pages xviii, xix, xx 


Avustixs Hosprrat ror CANCER AND CHRONIC DISEASES, 
Hemeserc, Vicrorta: Honorary Radio-Diagnostician. 

BunpaBerG Hospirat, BUNDABERG, QUEENSLAND: Junior 
Resident Medical Officer. 

CHILDREN’S HospiTaL, CarRiTon, VICTORIA: 
dent Medical Officer. 

LAUNCESTON Pustic Hospirat, LAUNCESTON, 
Resident Medical Officer. 

Mooroopna Hosprrat, Mooroopna, VICTORIA: 
Medical Officers. 
Perth Hosprrat, PerrTs, 

Registrars. 
Rorat Hosprtat ror Women, Pappineron, 
Waters: Resident Medical Officers. 


Assistant Resi- 
TASMANIA: 

Resident 
Western AvstTrAtia: Resident 


New Sovurn 





Medical Appointments: Important Morice. 


MEDICAL PRACTITIONERS are requested not to apply for Rad 
appointment referred to in the sr te table wi without ha 

first communicated with the H of the out 
named in the first column, or wih as the Medical retary s the 
British Medical Association, Tavistock Square, London, W.C.1 








BRANCHES. APPOINTMENTS. 





Australian Natives’ Association. 

Ashfield District United ‘Friendly 
Societies’ Dispensary. 

—— T pases Friendly Societies’ Dis- 


Friendly Society Lodges at Casino. 

Leichhardt and & <= United 
Friendly Societies’ Dispe 

Manchester og Medical. ‘ona’ Dispen- 
sing Institute, Oxford Street, Sydney. 


New South Wa.sgs: 

Honorary Secretary, 

135, Macquarie Street, 
Sydney. 


= ag 7 Eriendly Societies’ Dis- 

People ie Prudential Assurance Company 
m 

Phenix Mutual Prevident Society. 





All Institutes or Medical Dispensaries. 
penemnan : Honorary | Australian Prudential Association, Pro- 
ary, Medical prietary, Limited. 
Society Hall, East/ Mutual National Provident Club. 
Melbourne. National Provident Association. 
Hospital or other appointments outside 
Victoria. 








Brisbane Associate Friendly Societies’ 
Medical Institute. 

Proserpine District Hospital. 

Members accepting LODGE appoint- 
ments and those desiring to accept 
appointments to any COUNTRY 
Hospital are advised, in their own 
interests, to submit a copy of their 
Agreement to the Council before 
signing. 


po re bow 

ary Secreta B.M.A. 

Building, "Yh delaide 
Street, Brisbane. 








=. a appointments in South Aus- 
SoutH AUSTRALIAN: 


Secretary, 207, North an "Gontract Practice Appointments in 
Terrace, Adelaide. South Australia. 





WESTERN AU s- 
TRALIAN: Honorary| All Contract Practice Appointments in 
Secretary, 205, Saint Western Australia. 
George's a 


Per 








Evditorial Motices. 


Manuscripts forwarded to the office of this journal cannot 
under any circumstances be returned. Original articles for- 
warded for publication are understood to be effered to Tue 
MEDICAL JOURNAL OF AUSTRALIA alone, unless the contrary be 
stated. 


All communications should be addressed to the Editor, Tus 
MepicaL JouRNAL oF AusTRALIA, The Printing House, Seamer 
Street, Glebe, New South Wales. (Telephones: MW 2651-2.) 


Members and subscribers are requested to notify the Manager, 
THe Mepica, JouRNAL oF AusTRALIA, Seamer Street, Glebe, 
New South Wales, without delay, of any irregulartty in the 
delivery of this journal. The management cannot accept any 
responsibility or recognize any claim arising out of non-receipt 
of journals unless such a notification is received within one 
month. 


SupscripTIon Rates.—Medical students and others not 
receiving THe MepicaL JouRNAL oF AvusTRALIA in virtue of 
membership of the Branches of the British Medical Association 
in the Commonwealth can become subscribers to the journal by 
applying to the Manager or through the usual agents and book- 
sellers. Subscriptions can commence at the beginning of any 
quarter and are renewable on December 31. The rates are £2 
for Australia and £2 5s. abroad per annum payable in advance. 





